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Mpeaucnosue

Lienu, OCHOBHbIE MPUHLUMMLI M 06LLME NpaBuna NPOBEAEHUS paboT N0 MEXTOCYAAPCTBEHHON CTaHAAPTU3aLMK
ycraHoBneHbl MTOCT 1.0 «MexrocyaapcTseHHas cuctema craHgaptmdauun. OCHOBHbIE nonoxeHusa» u MOCT 1.2
«MexrocypapcTeeHHas cucrema ctaHgaprusauun. CTaHaapTbl MEXTOCYAapCTBEHHbIE, NPaBUa U pekoMeHaaumm
No MEXTOCYapCTBEHHON cTaHgapTusauuu. MNpasuna paspaboTku, NPUHATUS,, OOHOBIIEHUS U OTMEHbIY

CBegeHuA o cTaHaapre

1 NOArOTOBJIEH $egepanbHbiM rocyaapCTBEHHbIM YHUTAPHbLIM NpeanpusaTuem «BcepoCCuinckuim Ha-
YYHO-UCCNEea0BaTENbCKMI MHCTUTYT CTaHgapTu3auun matepuanos u TexHonorniny (Prymn «BHUA CMT») Ha
OCHOBE COOCTBEHHOTO NEpPeBOa Ha PYCCKUI A3bIK aHIMOA3LIYHON BEPCUU OKYMEHTA, YKA3aHHOIO B NyHKTE 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErySIMPOBaHUIO U METPONOrnn

3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAapTM3auuu, METPONOrMKN U ceptudukalmm (npo-
TOKOM OT 27 okTAbpsa Ne 81-I1)

3a npuHsATHE NPOroyIocoBasm:;

KpaTkoe HauMeHoBaHWe cTpaHbl Kop cTpaHbl no MK CokpallieHHoe HalMeHoBaH\e HaLMoHarbHoro opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHAapTM3aLmu
ApMeHus AM MuHaKkoHoOMUKM Pecnybnukm ApMeHns
Benapycbk BY [occTtaHpapT Pecnybnukn benapycb
KasaxcTaH KZ loccTtanpapt Pecnybnukun KasaxcraH
Kuprususa KG KblprelactaHgapT
Poccusa RU Pocctangapt
TaaXMKUcTaH TJ TagxukcTangapT

4 Mpukasom PenepanbHOro areHTCTBa N0 TEXHUYECKOMY PEerynupoBaHuMIo 1 MeTponoruun ot 13 Hosibps
2015 r. Ne 1782-cT mexxrocyfapcTBeHHbIV ctaHgapt MTOCT 33642—2015 BBegeH B 4eNCTBUE B KA4eCTBE Ha-
yuoHanbHoro ctanHgapra Poccuiickoin ®eagepauun ¢ 1 ceHTabpsa 2016 T.

5 Hacroawui craHgapT ABNSeTca MOAMMPULMPOBAHHBIM MO OTHOLLEHUIO K MEXAYHAPOAHOMY JOKYMEH-
Ty OECD, Test No. 219:2004 «/cnblTaHne TOKCUYHOCTU Ha XMPOHOMMAAX C MCNOSMb30BaHNEM 0BoraLleHHON
BoAbl» («Sediment-Water Chironomid Toxicity Test Using Spiked Watery, MOD) nyTem usmeHeHus CTpyKTypbl.

ConocTaBneHne CTPYKTYPbl HACTOSALLETO CTaHAapTa Co CTPYKTYPOMN YKA3aHHOTO MEXAYHApPOAHOro J0-
KYMEHTa NpuMBEAEHO B AOMNONMHUTENBHOM NpunoxeHun JA.

MexxayHapoaHblIii 4OKyMeHT pa3paboTaH rpynnoii akcnepros CoseTta EBponbl

6 BBEJEH BINEPBbIE
7 NMEPEUSOAHUE. Man 2019 .

UHebopmauusa o seederuu e delicmeue (npekpalwyeHuu delicmeusi) Hacmosuwieao cmaHdapma u usme-
HeHuUll K HeMy Ha meppumopuu yKasaHHbIX ebiuie eocyfapcme nybnukyemes 8 yka3amesisix HauyuoOHanbHbIX
cmaHOapmos, usdasaemMblx 8 AMUX 2ocydapcmeax, a makxe e cemu IHmepHem Ha calimax coomeemcmeyio-
Wux HayuoHarbHbIX Op2aHo8 1o crmaHdapmusayuu.

B cnydae nepecmompa, U3MEHEHUs unu OmmMeHbl Hacmosuweeo cmaHO0apma coomeemcemeyiowjas
UHpopmauyus bydem onybnukosaHa Ha ochuyuanbHOM UHMepHem-calime MexeocyOapcmeeHHo20 coeema
o cmaHOapmu3ayuu, Memposioguu U cepmugukayuu e kamanoee «MexzocydapcmeeHHbie crmaHdapmabi»

© CraHgaptuHdopm, opopmneHue, 2016, 2019

B Poccunckon ®egepanumn HacToAaWmin CTaH4apT He MOXET OblTb MOMHOCTLIO MK
or YaCTUYHO BOCMPOU3BEAEH, TUPAXXMPOBaH U PacrnpoCTpaHeH B KayecTBe 0uLManbLHOro
usnaHus 6e3 paspelueHusa degepanbHOro areHTCTa No TEXHUYECKOMY PeryrnmpoBaHuio
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BBeneHue

B OCHOBHOM HaCTOALLUMI CTAHAAPT OCHOBAH Ha cTaHaapTe BBA ¢ ucnons30BaHWeM UCTLITYEMON CUCTE-
Mbl «0CaA0K — BOZA» C UCKYCCTBEHHOW MNOYBOM U BO34ECTBUEM HA BOAHYIO KONOHKY [1]. Mpu ero paspabotke
YYUTbIBANUCh MNPOTOKOSIbI NO OLIEHKEe TOKCUYHOCTU ansa Chiromonus riparius w Chiromonus tentans, xotopble
paspabotaHbl B EBpone u CesepHon AMmepuke [2]—[8], n konbueson metog [1], [6], [].

B HacTosiLem cTaHgapTe MCNOoSb3yeTCcsl NPOTOKON BO3AeNCTBUSA Yepes oboralieHne Boabl XMMUYECKUM
BeLlecTBOM. BeiGOp COOTBETCTBYIOLLENO NPOTOKONA BO3AEWCTBUA 3aBUCUT OT NpeanonaraemMoro NPUMEHeHus
ucnbiTaHus. MpoTokon ¢ BO3AENCTBMEM Yepes BOAY, BKIovawowmii oborawleHne BOAHOW KONOHKW, npeaHa-
3Ha4eH Ang umuTauumn cobbITusi 3aHOCA NECTUUMAA B Pe3ynbTaTe pacnbiNeHns U BKIOYAET HavanbHbIW NUK
KOHLIEHTpaLuil B NOPOBOI BOAE. STO TaKkKe NOAXOAUT ANSA APYrMX TUMOB BO3AEHCTBUA (BKMIOYAs MPONUBLI
XUMUYECKNX COEANHEHUI), 3@ UCKIIOYEHWEM NPOLIECCOB aKKyMynsaLuUK, KOTOPbIE NPOAOMKAIOTCA A0SbLUE, YEM
nepuoa UCMbITaHUS.

Beluecrtsa, TpedyioLLme OLEHKM X BUAHUA HA OPraHU3Mbl, 3aCensoLLMUe 0CaaokK, MOMyT yAepXXMBaTbCA
B OTINOXXEHUU B T€4EHUEe ANUTENbHOIo nepuoga BpeMeHu. OpraHM3MbI, 3acenawwue ocaaok, MoryTt noasep-
ratbcd BO3L18I7ICTBVIIO XUMUYECKMX BELLECTB LenbiM pAaoM nyTeVl. OTHOCUTENbHOE 3HAYEHUE Kaxgoro nytu
BO3AENCTBMA U BpeMs, TpebyloLleecsa Ana Ka)Xaoro M3 HUX B MPOsiBNIEHUM OBLLMX TOKCu4eckux adhdekTos,
3aBUCUT OT (PUBNKO-XUMUYECKUX CBOWCTB UCMBLITYEMOrO XMMUYECKOrO BelwecTsa. [ins BewecTs C BbICOKOW
aacopGuuen (Hanpumep, ¢ log K, > 5) unu ans coeuHeHni, KOBaNeHTHO CBA3LIBAIOLLMXCS C OTNOXEHUAMM,
NOrMNOLLEHUE OPraHU3Mamu 3arpsa3HEHHOTO KOPMa MOXET ObITb OCHOBHBLIM NyTeM BO3aencTBus. [ind npeaynpex-
JeHUa HeJOOLIEHKN TOKCUYHOCTW BbICOKONMUMOMUBHBIX COEAMHEHNI KOPM A00aBNsieTcA A0 NPUMEHEHNS UC-
nbITYEMOro BellecTea. HacTosLwmii cTaHaapT OCHOBaH Ha ANUTENbHOM BO3AEWCTBUU ANS OLEHKM BCEX BO3-
MOXXHbIX nyTeﬁ BIIMAHUA UCNbITYEMOIO BeLeCTBa HA JNIMYMHOK. |_|p0,£|,01'l)KI/ITeJ1bHOCTb UCNbITAHUA HaxXoauTca
B npegenax 20—28 cyt ana Chiromonus riparius n Chiromonus yoshimatsui u 28—65 cyt ana Chiromonus
tentans. Ecnu TpebyiloTca pe3ynbratbl KPaTKOCPOYHbIX UCCNEAOBAHWIA AN ONpeAeneHHOW Lenu, Hanpumep
AnNA OUEHKN 9P PeKTOB HECTAOUNBHOrO XMMUYECKOrO BELLECTBA, TO U3 Npob M3BMNEKaIOT AONOSHUTENbHLIE NO-
BTOPHOCTU M aHanuanpytot Ha 10-e cyT.

MamepsieMbIMM KOHEYHBIMW TOYKAMK ABNSIOTCA 00LLEE KONMMYECTBO BbISTYNUBLUMXCSA B3POCIbIX 0c06eli n
BPEMSI A0 WX BbINYNneHus. Ecnm TpebytoTcs pe3yneTathl KPaTKOCPOYHbIX UCCNEA0BaHMIA, TO peKOMEeHAYeTCs
NPOBOAUTbL OLIEHKY BbXKMBAEMOCTU U POCTA NMMYMHOK HE paHee YeMm Ha 10-e CyT, ucnonb3ys npu 3TOM A0NOr-
HWUTENbHbIE NOBTOPHOCTU NO MEPE HEOBXOAMMOCTH.

PekomeHnayetca ncnone3oBaTb MCKYCCTBEHHLIN 0CafoK. ICKYCCTBEHHbIN 0Calok UMEET HECKOIILKO npe-
MUMYLLECTB MO CPABHEHUIO C MPUPOAHBIMU OTIIOXKEHUSAMMU:

- BapnabenbHOCTb B 9KCMEPUMEHTAaX CHUXKAETCS 3a CHET TOTO, YTO OH NPeACTaBnsieT BOCNPOM3BOAUMbIN
«CTaHAAPTU30BaHHbIN MaTPUKCy», U OTNagaeT HeoBX0AUMOCTb B MOWCKE He3arpsi3HEHHOTO U YUCTOrO 0CaAKa;

- UCMBITAHUA MOXHO HauMHaTh B ntoboe Bpemsi roga, He CTankuBasiCb C CE30HHON BapuabenbHOCTbIO
MCMbITYEMOro ocagka, n OTCyTCTBYET He0BX0aAMMOCTL B NpeaABapuTenbHoi 0bpaboTke ocaaka Ans yaaneHus
NPUPOAHON dhayHbl; NPUMEHEHUE UCKYCCTBEHHOIO 0CafKa TAaKKe CHIKAET 3aTpaTbl HA OTOOP B €CTECTBEHHbIX
YCNOBUSAX AOCTATOMHOIO KOIMYeCcTBa ocagka Ansi 06bIYHOTO UCTbITAHUS;

- NPUMEHeHne UCKYCCTBEHHOro ocajka Mo3BOMSAET CPaBHUTb TOKCUYHOCTb U Knaccuduuuposatb Be-
LLecTBa COOTBETCTBYIOLUMM 0Bpa3oM: pe3ynbrarbl OLEHKUM TOKCUYHOCTU C MPUPOAHBIMU U UCKYCCTBEHHLIMU
ocagkamu CpaBHUMbI A5S HEKOTOPbIX COEANHEHWIA [2].
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M E X T OCUY0AUPTCTHBETUHTUHUB 1 C TAHAOAPT

METOAbI UCMBITAHUA XUMUNYECKOM nPOAYKUUN, NPEACTABNAIOWEN ONACHOCTb
AnA OKPYXXAIOLLEW CPEADbI

McnbiTaHMe TOKCMYHOCTU HA XMPOHOMMAAX
C ucnosib3oBaHuem odboraieHHon Boabl

Testing of chemicals of environmental hazard.
Sediment-Water Chironomid Toxicity Test Using Spiked Water

Hara BBegeHnsa — 2016—09—01

1 O6nacTb NpUMeHeHUs

Hacroswuii ctaHaapT ycTaHaBnUBAaET METOA OLEHKM BAMAHUA NPOAOIMKUTENbHOTO BO3AENCTBUA UCTILITY-
eMOro XMMUYECKOTO BeLLIeCTBa Yepes oboraleHne BoAbl Ha MMYMHKU NPECHOBOAHbIX ABYKPbINbIX Chironomus
Sp., 3acensioLne eCTeCTBEHHbIE OTNOXEHUS. MOXHO UCNONbL30BaTh APYrue XOpOoLO U3BECTHLIE BUAbI XMPO-
HOMUA, Hanpumep Chironomus yoshimatsui [10], [11].

2 TepMUHbI N onpeperieHns

B HacToqiLeM cTaHgapTe NpUMEHEHbI CreayoLlmMe TepPMUHbI G COOTBETCTBYIOLLIMMU ONpeaeneHUsiMu:

2.1 UCKYCCTBEHHbIA WUSIN PEKOHCTPYUPOBAHHLIA, COCTABSIEHHbIA UMW CUHTETUYECKUA OCafokK
(formulated sediment or reconstituted, artificial or synthetic sediment): Cmecb BewWecTB, UCNONb30BaHHbIX ANS
nMuTaumum PUM4ecKkuX KOMNOHEHTOB NPUPOAHOrO Ocaka.

2.2 HapocapovHasa Bopa (overlying water): Boga, Haxogswaaca Hag ocagkom B UCMLITYEMOM CO-
cyae.

2.3 nHTepcTUUManbHaa Boga unu nopoBasa Boga (interstitial water): Boga, 3aHumarowasa npocTpaH-
CTBO MeXay 0CaAKoM M YacTuLamm NoYBbI.

2.4 oboraweHHaa Boga (spiked water): MicnbiTyemasn Boaa, B KOTOPY A06aBMNEHO UCNbITYEMOE Be-
LLIeCTBO.

3 MpuHuun metopa

JIN4MHKM XxupoHoMKUA NepBoON CTaAUM Pa3BUTUSA MOABEPralTCs BO3AENCTBUIO UCTILITYEMOIO XMMUYE CKO-
ro BellecTBa B psie KOHLEHTpauui B cucTemax «0cagok — Boaax». MCNbITaHMe HauMHaKT NOMeELeHUeM
TNIMYUHOK XMPOHOMUA MEPBOW CTaAUM PA3BUTUSA B UCTLITYEMbIE CTaKaHbl, COAepXKaLlue CUCTEMY «0Ca[0K —
BOJa», a 3aTeM UCMbITyeMOe BEeLUeCTBO BHOCAT B BOAY. B KOHUE uCnbITaHWA ONpeaensioT BbinynneHue u
CKOpOCTb pasBuUTUA XMpoHOMMA. Tawke npu HeobxoauMocTn yepesd 10 CyT onpeaensior BbDKMBAEMOCTb U
Maccy MUYUHOK (MCMONb3ysl AOMNOMHUTENbHbIE MOBTOPHOCTM). MONyYEHHbIE AaHHbIE aHanNU3upPYoT, UCMOSb-
3y perpeccMOoHHYI0 MOAenb, AN YCTAHOBMNEHUS KOHUEHTpauuu, koTopas OyaeTt Bbi3biBaTh X, %, CHUXeHUe
BbINYNNEHNS], BLDKUBAEMOCTW UNKU pocTa NUYMHOK (Hanpumep, EC, 5, ECgy 1 T. N.), UK MCnosb3ys npoBepky
cratucTuyeckon runotesol Ana onpegenedma NOEC/LOEC (HeadhdekTMBHOM Habnogaemon KOHUEeHTpauyuu/
HanmeHbLUEN HabnogaeMon addPeKTUBHONM KOHUEHTpauuu). [ins nocneaHero aHanuaa TpebyeTcs CcpaBHeHue
3HaUYeHUN apdekTa ¢ KOHTPONbHBIMU 3HAYEHUAMU C UCNONb30BAHUEM CTATUCTUHECKUX METOA0B.

M3paHue ocpuumanbHoe
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4 Undopmauma 06 NCNbITYEeMOM BellecTBe

MHdopmaums 06 ncnelryeMom BELLECTBE JOSKHA CoAepKaTk CBEAEHNUSA O PaCTBOPUMOCTU UCTLITYEMO-
ro BeLecTsa B BOAE, AABNEHUM Napa, U3MEPEHHOM UK paccyMTaHHOM pacnpeaeneHnmn B ocagke n ctabunb-
HOCTU B BOAE W ocaake. B Hanuuum JormkeH OblTe HAAEXHbIA aHaANUTUYECKUIA METOA ANA KONMYECTBEHHOrO
onpeaeneHns UCMbITYeMOro BELLECTBA B HAZ0Ca404HOM XKMAKOCTU, MOPOBOI BOAE M Ocagke C U3BECTHOM U
YCTaHOBMEHHOW TOYHOCTBIO U HWXKHWUM MpeaenoM obHapyxeHusi. onesHas MHGMOPMaLUA BKIOYAET CTPYK-
TYPHYIO (hOPMYNyY U YUCTOTY UCMLITYEMOrO BELLECTBA. TakkKe NOE3HbIMW SABNAIOTCA CBEAEHUA O XUMUYECKOM
NOBEAEHUM UCMLITYEMOTO BELLECTBA (HANPUMEP, pacCestHUM, paspyLLeHun B abUoTu4ecknx 1 GUOTUYECKMX yC-
noBuAX U T. N.). JONONHWUTENBHOE PYKOBOACTBO NO UCMLITAHUIO BELLECTB C (PM3NKO-XMMUYECKMMU CBOWCTBaMM,
KOTOpbIE 3aTPYAHAIOT NPOBEAEHUE UCTbITAHUA, NpUBEAEHO B [12].

5 CraHpapTHbIe BellecTBa

CTtaHaapTHble BELLECTBA NEPUMOAUYECKM NOABEPraloT UCMbITAHUIO AN NOATBEPXKAEHMA TOrO, YTO
MPOTOKON UCMbITAHMA U YCIIOBUA UCMbITAHUS ABNAIOTCA HAAEXHbIMU, MpUMepamMu CTaHAaPTHbLIX TOKCUKaH-
TOB, YCMNELUHO UCMOSb3yeMbIX B KONbLEBbIX METOAAX WU NMPU Banuaauuu, ABNATCA NMHAAH, TpUdnypanuH,
neHTaxnopdeHon, xnopua kagMmua u xnopua kanus [11, [2], [5], [6], [13].

6 ocToBepHOCTb UCMbITAHUSA

Ana uenbiTaHua Cnonb3yoT cneayLwue KpUTepun 4OCTOBEPHOCTU:

- BbINynNneHWe B KOHTPONAX AOMMKHO COCTaBMATbL B KOHLUE UCnbiTaHns He Menee 70 % [1], [6];

- nepuogd Bbinynnenus nuuuHok C. riparius u C. yoshimatsui BO B3pocnble 0CO6U B KOHTPOSbHbIX CO-
cyax AOIMKEH HaxoauTbCA B npeaenax ot 12 4o 23 cyT nocne ux BHeceHusa B cocyawl, a ana C. tenfans Tpe-
Byetca 20—65 cyT;

- B KOHLE UCMbITaHus onpeaenstot pH 1 KoHUeHTpauumio pacTBOPEHHOIO KUCNopoaa B Kaxkaom cocyae. KoH-
LieHTpaLus Kucnopoaa AosmkHa CocTaBnAaTh He MeHee 60 % 3HaYeHns HacbiLeHusl Bo3ayxoM (ASV) npu ucnons3o-
BaHHOW Temneparype, a pH Haaocaao4HOM BOAbLI — HAX0AUTLCA B AnanasoHe 6—9 BO BCEX UCNbITYEMBIX COCYAAX;

- TeMnepaTtypa BOAblI HE JOIMKHA pasnuuartbes 6onee yem Ha + 1,0 °C. TemnepaTtypy BoAbl cneayeT
KOHTPOMMPOBATb B U30TEPMUYECKOM NMOMELLEHUN YepPe3 ONpeAENneHHbIe NPOMEXYTKN BPEMEHMN.

7 OnucaHue metopa

7.1 UcnbiTyeMble cocyabl

McnbiTaHne NPOBOAAT B CTEKMSHHLIX CTaKaHax BMECTUMOCTbIO 600 mn ¢ agnameTtpom 8 cm. MNpu obecne-
YEHUU COOTBETCTBYIOLLEN BLICOThLI CIOSi HAZ0CAA04HON BOAbI U 0CaaKa NPUrogHbl U apyrue cocyabl. Mosepx-
HOCTb 0CaAKa A0MKHA BbITh 4OCTATOYHONM ANA obecneveHua 2—3 cM2 Ha NMYMHKY. COOTHOLLIEHUE BbICOTbI
Cnos 0cagka K BbICOTE HaZ0CaJ0MHOM BOAbI AOIDKHO COCTaBnATh 1:4. cnbiTyemble cocyabl u apyroe obopy-
JOBaHUe, KOHTAKTUPYIOLLEE C TECT-CUCTEMON, AOIMKHbI ObiTb U3rOTOBNEHbI NOMHOCTLIO U3 CTEKNA UK APYroro
XUMUYECKU UHEPTHOTO Matepuana (Hanpumep, TepnoHa).

7.2 BbiOOp BMAA XMpoHOMMA,

MpeanoyTuTENbHBLIM BUAOM ANSA UCMONL30BAHMA B UCNbITaHUKU aBnaetca Chironomus riparius. Take
MOXHO ucnonb3oBatk Chironomus tentans, HO ¢ HUM TpyaHee paborarb, u Tpedyerca bonee ANUTENbHLIN
nepuoa ucnbitaHus. Takke MOXHO ucnonb3oBaTk Chironomus yoshimatsui. MoapobHoe onucaHue MeToao0B
KynbTuBMpoBaHus Chironomus riparius npuseaeHo B npunoxeHun A. Takke umeetcs uHcdopmauusi ob yc-
NoBUAX KyNETUBMPOBAHUA ANS APYruX BUAOB, T. €. Chironomus tentans [4] w Chironomus yoshimatsui [11].
Mepea Ha4anoOM UCNbITAHWS NPOBOASAT UAESHTUMKALMIO BUAA, HO 3TO He TpebyeTcs AN KAXKA0ro UCNbITaHUS,
€CNK OpraHn3mbl NPOUCXOASAT U3 BHYTPUNAOOPaTOPHON KYNbTYPbI.

7.3 Ocapok

7.3.1 MpeanoytutenbHO MCNONb30BaTb WCKYCCTBEHHLIM OCAAOK (Takke Ha3biBaeMbl PEKOHCTPYM-
POBAaHHbLIM, COCTaBIIEHHbIM UNM CUHTETUYECKUM). ECnu ucnonb3ayerca NnpupoaHblii 0Caaok, TO ero cneayer
oxapakTepu3oBarb (onpeaenutb pH, cogepaHue OpraHU4ecKoro yrnepoaa, a TaKke peKOMEHAYIOTCA Takue
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napametpsl, kak cooTHowenne C/N 1 rpaHynoMeTpusi), 1 OH HEe AOIDKEH coAepKaTb 3arpsASHEHUN U Apyrux
OPraHU3MOB, KOHKYPUPYIOWMX C XMPOHOMMUAAMMN UMW NUTAIOLLMXCA MMKU. Takoke nepea UCNosib30BaHUEM B UC-
NbITAHUU TOKCUMHOCTMU ANA XMPOHOMUZ NPUPOAHBIN 0CAA0K KOHAULIMOHUPYIOT B TEYEHUE 7 CYT B TEX XKe YChno-
BUSAX, B KOTOpbIX OyayT npoBoauThb crniegyioulee ucnoiranme. B ganHoM ucneirannu [1], [15], [16] pekomenay-
€TCs NPUMEHATL CNeayoLnii UCKYCCTBEHHbIN 0CaZloKk HA OCHOBE UCKYCCTBEHHOMW MO4YBbI, UCNONb30BAHHON B
craHpapre 207 [14]:

a) oT 4 % 0o 5 % (cyxas macca) Topda: pH kak MoxxHo 6nmxke k 5,5—6,0; BaXxHO UCNonb3oBaTb Topdh B
BMZE M3MENbYEHHOro nopoLuka (pasMep yactu He 6onee 1 MM), BBICYLLIEHHOTO TONbKO Ha BO3AYyXe;

6) 20 % (cyxas macca) KaonMHOBOM IMUHbI (COAEPXKaHUE KAONMHUTA NPEANOHTUTENLHO Bbiwe 30 %);

B) 0T 75 % 10 76 % (Cyxas Macca) kBapLeBOro necka (4ormkeH npeobnagarb MenKuii necok ¢ 6onee vyem
50 % vacrtuy pasmepom B npegenax ot 50 1o 200 Mkm);

r) AeMOHU3npoBaHHana Boda fobaensaerca Ans obecneyeHns BNaXXHOCTM KOHEYHOW CMECH B npeaenax
ot 30 % no 50 %;

A) XMMUYECKN YNCThIN kapBoHaT Kankuma (CaCO3) aobGasnserca aAna aoseaeHuA pH KOHEYHON cmecH
ocapgka go (7,0 £ 0,5);

€) coaepKaHue opraHMYecKkoro yrnepoga KOHeYHONn CMeCcu JA0MMKHO cocTasnaTh (2 £ 0,5) % u AoBOAUTL-
€Sl COOTBETCTBYIOLLMMM KonmyecTsamu Topda U necka no NepedncneHnsm a) u B).

7.3.2 Heo6xoanmo nmets nHdbopMauuto 06 uctouHuke Topda, KaonMHOBOW rMUHLI U necka. KOMNOHeH-
Tbl OCagKa UCCNEAYIOT Ha OTCYTCTBME XMMUYECKOTO 3arpasHeHUs (Hanpumep, THXENLIMU METanamu, Xnopop-
raHUYECKUMU COeaUHEHUAMU, POCHOPOPraHNYEeCKUMKU coeauHeHnsamMmu u T. n.). Npumep nonyyeHus uckyc-
CTBEHHOr0 ocagka onucaH B npunoxexnun b. Taioke cocTaBnsaloLwme KOMNOHEHTLI CMELLMBAIOT B CyXOM BUAE,
€Ccnu nokasaHo, 4to nocne gobaBneHns Hago0Caa04HON BOAbI HE NPOUCXOAUT pasaeneHns KOMMNOHEHTOB (Ha-
npuMep, BCMMbITUA YacTul, Toppa) n uto Topd unm 0cagok Obinu 40CTaToOMHO KOHANLIMOHMPOBAHDI.

7.4 Bopa

B kauecTBe UCNbITYEMOV BOAEI MCMOMb3YIOT NOOYIO BOAY, COOTBETCTBYIOLLYIO NO CBOMM XUMUYECKUM Xa-
pakTepucTMkaMm NpUemnemMon Boae Anst pazBeaeHus, Kak ykasaHo B npunoxeHusax A u B. NMio6as noaxoasiias
BOAA, Hanpumep npupoaHas Boda (NOBEPXHOCTHAA UMK rPYHTOBAsA BOAA), BOCCTAHOBMNEHHAA Boaa (CM. npuno-
XeHue A) unu AexnopupoBaHHas BOAONPOBOAHASA BOAA, ABNAETCA NPMEMNEMON B KAYECTBE BOAbI ANSA Kynb-
TUBMPOBAHUS U BOAbI ANA UCMbITAHUSA, €CNU XMPOHOMUALI OyAYT BbKMBATL B HEN BO BPEMS KYNLTUBMPOBAHUSA
N NpoBeAEeHUa ucnbiTaHna 6e3 nNpu3HaKkoB cTpecca. B Hauane ucnbiTaHus 3HadeHune pH ucnbiryemon Boabl
AOJDKHO COCTaBMATbL OT 6 [0 9, U 00Lias XeCTKOCTb AomkHa GbiTb He Bbilwe 400 mr/n no CaCO5. OgHako
eCnn MMeeTcd npeagnonoXeHue o Bsaumo,qeﬁcmuu WOHOB >X€CTKOCTU C UCNbITYEMbIM BELLIECTBOM, TO Heob-
XOAMMO UCMOSIb30BaTh BOAY C Honee HU3KOM XKECTKOCTbIO (M Takum 0Opa3oM, B JAHHOW CUTYaLUM He JOIDKHA
ucnonb3oBartbcs cpeaa Elendt Medium M4). Bo BpemMs BCEro UCMbITAHUSA UCNOSb3YIOT OAMHAKOBLIM TUM BOAbI.
XapakTepucTuKu Ka4yecTBa BOAbl, NPUBEAEHHBIE B MPUNOXKEHUM B, onpeaensior He MeHee ABYX pas B rof unu
NPy HanNM4Mu NOA03PEHUs, YTO AAHHbIE XapPaKTEPUCTUKN MOITIM CYLLECTBEHHO W3MEHUTLCS.

7.5 CTOoKOBbIE PACTBOPbLI — 0OOrauleHHasa Boaa

McnbiTyemble KOHLIEHTPALMKM pacCYMTBLIBAIOT HA OCHOBE KOHLIEHTpaLMiA B BOAHON KOMOHKE, T. €. Hajoca-
[o4YHON Boge. McnbiTyeMble pacTBOpbI C BbIOBpaHHOW KOHUEHTpauueln 0bblMHO roTOBAT pa3BegeHUueEM CTOKO-
BOro pacresopa. CTOKOBbl€ pacTBOPbl FOTOBAT paCTBOPEHUEM UCMLITYEMOrO BELLECTBA B UCMLITYEMOW cpeae.
B HekoTOpbix cnyyasax Tpebyerca ucnonb3oBaHUE pPacTBOPUTENEW UNU AMCNEPrupyloLnX areHToB Ans no-
ny4YeHUs COOTBETCTBYIOLLENO KOHLIEHTPUPOBAHHOIO CTOKOBOrO pacteopa. lNMpumMepamu noaxoasmx pacrBo-
puTenen ABNSIOTCA aueTOH, 3TaHOJN, METAHON, MOHOSTUIIOBLIA 3UP STUNEHITIMKONS, AUMETUIOBLIN 3¢up
ITUNEHrNUKoONA, AMMETUNOPMamMua, U TPUITUNEHIMUKONL. Mcnonb3yeMbiMu AUCNEPTUPYIOLLIMMU areHTamm
MoryT GbiTb Kpemodhop RH40; TBuH 80; 0,01 % metunuennionosa u HCO-40. KoHueHTpauus conobunumsu-
pYIOLLEro areHTa B KOHEYHOW UCNbITyeMOW cpeae AorkHa ObiTb MMHUMAnbHOW (T. €. He 6onee 0,1 mn/n) u
0AMHAKOBON BO BCEX UCTbITAHUSIX. ECNM MCNonb3yloT conodunmanpyioLnin areHT, TO OH HE JOIKEH 0Ka3biBaTb
CyUWEeCTBEHHOro BNMAHUA Ha BbDKMBA€MOCTb XMPOHOMUA WUIU NPOSABNATL BUAUMOE OTpULaTernbHoe BO3p,el7l—
CTBME HA NUYUHOK XMPOHOMMA, YTO MOXET ObITb YCTAHOBJIEHO KOHTPONEM Ha pacTBopuTens. OaHako cneayer
nsberatb NPUMEHEHUS! TAKUX BELLECTB.

8 Ou3aitH ucnbiTaHnAa

[Ou3aiH ucnbiTaHus cBsisaH ¢ BbIBOPOM KONMMYecTBa M AnanasoHa pPasHECEHUS! UCTILITYEMbIX KOHLIEH-
Tpaumm, KONUYeCTBA COCYAOB ANISl KaXAOW KOHLIEHTpaUMM M KONUYECTBA NIMMMHOK Ha cocyd. OnUChIBAIOTCA

3



FOCT 33642—2015

Au3aiiHbl ¢ onpegeneHueM Touku EC, ycraHoeneHnem NOEC u onpeaeneHnem guanasoHa npeaenbHbiX KOH-
LeHTpauuii. PerpeccuoHHbIN aHanu3 NnpeanovTUTEsIeH N0 CPaBHEHUIO C NPOBEPKON rMMNoTes.

8.1 [us3anH Ana perpeccMoOHHOro aHanusa

8.1.1 3ddekTuBHan KoHUEHTpauma (Hanpumep, EC 5, EC5y) M AnanasoH KOHUEHTpaumii, B KOTOPOM
[eNCTBIE UCTIbITYEMOTO BELLECTBA NPEACTABNAET UHTEPEC, AOIDKEH OXBATbIBATL KOHLEHTPALIMK, BKNIOYEHHbIE
B ucnbiTaHue. B o6wem, TO4HOCTb U 0COGEHHO AO0CTOBEPHOCTL, NPU KOTOPLIX YCTaHaBNUBAIOTCA ahdekTuB-
Hble KOHUEeHTpauun (EC,), noBbIwaloTcA, ecnu 3pekTUBHAsA KOHLIEHTPaLUA HAaX0AUTCS B AUMaNA30HE UCTbI-
TyeMbIX KOHLUEHTpauui. Cneayet usberatb 3KCTPANONALMKU 3HAYUTENBHO HMXKE CaMON HU3KOW AENCTBYIOLLEN
KOHLIEHTPaLUW UMK BbILE CaMOW BbICOKOW KOHUEHTpauuu. MpeasaputensHoe uenbiTaHne NpoBoAAT B LiENsX
YCTaHOBMEHUS AnManasoHa ans Bbibopa Ucnonb3yemblx KOHUEHTpaumin (cM. 9.1.3.1).

8.1.2 Ecnu ycraHasnueaior 3Hadenne EC,, TO UCNBLITLIBAIOT HE MEHEEe MATM KOHUEHTpauui B Tpex no-
BTOPHOCTAX A8 K&XA0W KOHUeHTpauuu. B mobom cnyyae ncnonb3yercs 40CTaTO4HOE KONUYECTBO UCTIbITYE-
MbIX KOHLEHTpaLUMii ANs yCTaHOBNEHMS noaxoasLuen Mmogeny. KOHLEHTpaummn He AOMKHbI pa3nuyarbea bonee
YeM B ABa pas3a (3a UCKIMIOYEHNEM TEX CryYaeB, KOraa KpUBasi 3aBUCUMOCTH «KOHLIEHTpauus — adpdekT» ume-
€T NONOrnit HaKknoH). KonmyecTeo NOBTOPHOCTEN Ha Kaxayto 06paboTKy MOXHO YMEHbLLUTL, €CIT KONMYEeCTBO
UCMbITYEMbIX KOHLEHTPaLMii ¢ pa3nuyHbiM 3¢pdekToM sABnseTcs 6onbLuMM. YBENnMueHne Konu4yecTea nosTop-
HOCTEN UMW YMEHbLUEHUE Anana3oHa UCMbITYEMbIX KOHLUEHTPAaLUIA NPUBOAUT K CYXXEHUIO JOBEPUTENbHBLIX UH-
TepBasnoB uUcnbiTaHWA. Ecnu onpeaensior BbXXKMBAEMOCTb U POCT NMIMUUHOK B TeyeHue 10 cyT, TO HeobxoauMbI
OOMNOMHUTESNBbHBIE MOBTOPHOCTH.

8.2 [usanH ansa yctaHoBneHna NOEC/LOEC

Ecnu Heobxoaumo yctaHoeutb NOEC/LOEC, TO UCNONb3YIOT NATb UCTILITYEMbIX KOHLEHTPaLUMIi HE Me-
Hee YeM B YETbIPEX NOBTOPHOCTSX, U KOHLEHTPpAaLMKN He AOMKHbI pasnuuaTtbes 6onee ueM B ABa pasa. Konu-
YeCTBO MOBTOPHOCTEN JOIMKHO ObiTh AOCTATOMHBIM ANA o6ecnedyeHnst aAeKBaTHON CTaTUCTUHECKOW MOLLIHO-
CTU ANS BbISBMEHUA pasHuubl B pasmepe 20 % KoHTponsa npu 5%-HOM ypoBHe 3HauumocTtu (p = 0,05). ina
onpeaeneHnst CKOPOCTU pasBUTUSA 0ObLIMHO NOAXOAUT AUNCNEPCUOHHBIN aHanu3 (ANOVA), Takomn Kak Kputepun
HaHHeta u kputepuin Bunbsamca [17]—[20]. Ana onpeaeneHna nokasarens BbiNYNNEHUA UCNONb3YIOT KpuTte-
puii KoxpaHa — Apmutaka, TOuHbIA kputepuii duwepa (¢ nonpaskon BoHdepponn) unu kputepuin Mentens —
XeHsens.

8.3 OnpegeneHue guana3oHa npegernbHbIX KOHLEHTPaLUUK

OnpegeneHne ananasoHa npegenbHbIX KOHUEHTPAaLUWiA BbIMOSHAIOT (0OA4HA UCNbLITYEMas KOHLUEeHTpauusa
U KOHTPOJb), ecnu 3¢ eKThl HE BbISIBNIEHbI B NPeABapUTENbHOM YCTAHABNUBAIOLLEM AUANAa30HEe UCMLITAHUS.
Llenbio onpegenenns auanasoHa npefenbHbIX KOHLEHTPaLMI ABNSETCA YCTAHOBNEHNE TOTO, YTO TOKCMYeCckas
KOHLEHTpaLMA UCNbITYeMOro BELLECTBA BbILLIE, YeM UCMbITYEeMas npefenbHas KOHUeHTpauus. B HacTosawem
cTaHgapTe He JaeTcs yka3aHui B OTHOLLEHWM PeKOMEHAOBAHHOM KOHLEHTpaLUuu; 3TOT BONPOC OCTaeTCs Ha
YCMOTPEHUE PErynaTopHoro opraHa. Mcnonb3ylor He MeHee LLIECTU NOBTOPHOCTEN Ha Kaxaylo o6paboTky u
KOHTpOnb. [lomkHa ObITb NOKa3aHa aAeKBaTHAsA CTaTUCTUYECKas MOLLHOCTb ANA BbIABNEHUA pa3HULbl B pas-
mepe 20 % koHTpons npu 5%-HOM ypoBHe 3HauumocTu (p = 0,05). [ina AaHHbIX N0 METpUYEcKkomy adpdexTy
(CkOpOCTb pasBuTKA M MAcca) YCTAHOBMNEHUE [-KpuTepust ABMSETCA NOAXOAAWMM CTAaTUCTUYECKUM METOAOM,
€Crnu AaHHble 0TBEeYaloT TpeboBaHMSAM AAHHOTO KpUTEpUs (HopMarnbsHoe pacnpeaeneHue, 0aHOPOAHOCTb AUC-
nepcuu). Ecnu ykaszaHHble Tpe60BaHMS HE BbIMOSHAIOTCA, TO UCMONb3YIOT f-KpUTEPUI C Pa3nNUYHLIMKU Aucnep-
CUAMU UK HEMapaMETPUYECKUI KPUTEPUIA, TAKON Kak KpuTepuit BunkokcoHa — MaHHa — YutHu. [ins AaHHbIX
no nokasaTento BbINYNAEHNS NOAXOAUT TOYHbIN KpUTEpPUn dulepa.

9 MNpoBeaeHue ucnbiTaHUA

9.1 YcnoBuAa ucnbitaHus

9.1.1 NoAaroTroBka cucTeMbl «00OraumieHHas Boaa — 0cafok»

9.1.1.1 CooTBeTCTBYIOLLME KONUYECTBA UCKYCCTBEHHOTO ocagka (cm. 7.3.1—7.3.2 u npunoxeHue B) BHO-
CAT B UCNbITYEMbIE COCYAbl C NONYYEHWEM CIOS BbICOTON HEe meHee 1,5 cM. [loGaBnsioT BoAy A0 BbICOTHI 6 CM
(cM. 7.4). COOTHOLLEHUE BbICOTbI CIOS 0CaAKa M BbICOTbI BOAbI HE AOMKHO NpeBbIlIaTh 1:4, a CNoi ocagka He
AOMKeH npesbiwaTh 3 cM. Cucremy «0caiok — BoAa» OCTaBNAIOT NPU NETKoV aspauum B Te4eHue 7 cyT nepeq,
BHECEHMEM TEeCTOBbIX OpraHusMoB (CM. 7.3.2 u npunoxenue B). Aina Toro yrobbl u3bexarb pasgeneHus
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KOMMOHEHTOB 0CafKa U PecyCrneHAMpPOBaHUA MENKMX 4acTul BO Bpems A00aBneHUs UCMbITYEMON BOAbI B
BOAHYIO KOMOHKY, 0Caf0K NOKPbIBAKOT NIACTUKOBLIM AUCKOM, BOAY BbIMIMBAIOT HA HEFO U NOCME 3TOro AUCK He-
MeASIeHHO yaansaioT. Noaxoaar Take apyrue yecTponcTea.

9.1.1.2 NcnbiTyemMble COCyAbl NOKPLIBAIOT (HANpPUMep, CTEKNSHHbIMU NnacTuHkamu). Ecnu Heobxoaumo,
TO BO BPEMS UCMbITAHUA YPOBEHb BOAbI AOBOAAT A0 NMEPBOHAYaNbLHOrO obbema Ans KOMneHcauuu norepu
BOAbI 3a CYET ucnapeHus. Onsa npeaynpexaeHusi OTNOXKEHMSA CONen UCNOMb3YHT AUCTUIITMPOBAHHYIO UMK
JEeUOHU3UPOBaHHYIO BOAY.

9.1.2 BHeceHue TeCTOBbIX OPraHu3MoB

9.1.2.1 3a 4—5 CcyT 40 BHECEHUSA TECTOBLIX OPraHU3MOB B UCMLITYEMbIE COCYAbI KNaaKW AuL, oToupatot
U3 KyNnbTYp U NOMeLLatoT B HeEBONbLUME COCYAbI C KYNLTYpansHON cpesoi. cnonb3yloT BbiaepXaHHyo cpeay
U3 UCXOAHOW KYNbTYPbl UMW CBEXENPUTOTOBEHHYIO cpeay. [Mpu ncnonb3oBaHUM NOCNeaHen B KynsTypanbHyIo
cpeay 406aBnsAlT HEOOMNbLLIOE KONMYECTBO KOPMA, HanpuMep 3erneHble BOAOPOCN U/MNU HECKOMbKO Kanenb
dunsTpaTta Menko M3MernbYEHHOW CYCneH3nn XMnonbeBUAHOIO KopMa ans peld (cm. npunoxeHue A). Ucnonb-
3YIOT TONbKO HEAABHO OTNOXEHHbIE knaaku aul. OBbIMHO NMMYUHKM HAYMHAKOT BbINYNASTLCS Yepes3 napy CyTOK
nocne knaaku (2—3 cyt ana Chironomus riparius npu temneparype 20 °C u 1—4 cyt ana Chironomus tentans
npu tTemneparype 23 °C u Chironomus yoshimatui npu Temnepatype 25 °C), poCT NUUYUHOK NPOMCXOAUT B
YeTbipe CTagun pa3BUTUA, Kaxaasa NPOAOIMKUTENBHOCTLIO 4—38 CyT. B ucnbiTaHMM UCNONb3YIOT IMYMHOK Nep-
BOW cTaguun passutug (2—3 unu 1—4 cyT nocne Boinynnenus). CTaguio passuTUA KOMapoOB ONPeAEensiloT no
LUIMPUHE FONTIOBHOM Kancynel [6].

9.1.2.2 B kaxablii UCMIbLITYEMbIi COCYA, COAepXaLlMin 0BoralleHHbIi 0CaA0K U BOAY, NPOU3BOSIbHO BHO-
cat 20 NUYMHOK NEPBOM CTaaAUWU PasBUTUSA, UCMONb3YS MUNETKY C TYMbIM KOHYUKOM. A3paumnio Boabl OCTa-
HaBMMBAalOT BO BPEMS BHECEHMWS NIMYUHOK B UCMNLITYEMbIE COCYAbI, U €Lle Ha 24 4 nocne 31oro (cm. 9.1.2.1 u
9.1.7.1). CornacHo BbIOpaHHOMY Au3aiiHy ucnbiTaHus (M. 8.1.2 n 8.2) KONUYECTBO UCMONb3YEMbIX IMUMHOK
Ha KaXKaylo KOHLIEHTpaLMIO COCTaBnAeT He meHee 60 ans ycraHosneHus Touku EC u He meHee 80 ans ycra-
HoeneHust NOEC.

9.1.2.3 Yepes 24 4 nocne Ao6aBneHUs NUUYNHOK UCTILITYEMOE BELLIECTBO BHOCSAT B HAA0CAA04HYIO BOSHYIO
KOJNOHKY M BHOBb MPOBOASAT Nerkyto aspauuo. Hebonblume o6bemMbl pacCTBOPOB UCNLITYEMOTO BELLECTBA BHO-
CAT NUNETKON HWXKE MOBEPXHOCTM BOAbI. 3aTeM Hag0Caa04uHyI0 BOAY OCTOPOXKHO NepPEMEeLUMBalLOT, He HapyLuas
0cajok.

9.1.3 UcnbITyeMble KOHLUEHTpaLumn

9.1.3.1 UcnbiTaHue no noabopy AuanaszoHa KOHLEeHTpauuin Heo6xoauMo AnA onpeaeneHns avanasoHa
npefenbHbIX KOHLEHTpauui B KOHEYHOM UCTbITaHUU. [N 3TOW Lenu UCNOMb3YIOT Psa LUMPOKO Pa3HECEHHbIX
KOHLEHTpauuit cnbITyemoro BeLlecTtsa. ns o6ecneveHnsa 0aMHaAKOBOM NAOTHOCTU XMPOHOMU Ha NOBEPXHO-
CTW, UCMOMNb3YEMON AMA KOHEYHOTO UCTbITAHWUA, XMPOHOMUALI NOABEPraloT BO3AEHCTBUIO KAXKAO0W KOHLIEHTpa-
U1K UCNbITYEMOro BELLEeCTBa B Te4EHne nepuoga BpeMeHu, NO3BONAIOLEro YCTAHOBUTbL COOTBETCTBYIOLLME
UCNbITYEMbIe KOHLIEHTPaLUWK, U ANs 9TOro He Tpebyercs NOBTOPHOCTEN.

9.1.3.2 UcnbITyemble KOHLEHTPaLUMK ANA KOHEYHOTO ONbITa ONPeaensioT Ha OCHOBE Pe3ynbLTaToB UCMbI-
TaHus no noabopy AnanasoHa KOHUEeHTpauuin. UCnonb3ylot u BbIOUPAIOT HE MeHee NSATU KOHLIEHTPaLUMK, Kak
onucaHo B 8.1.1—8.2.

9.1.4 KoHTtponu

B ucnbiTaHWe BKNOYAIOT KOHTPOSbHBIE COCYAbI, HE COAEPXKALLME UCNBITYEMOrO XMMUYECKOTO BELLIeCTBa,
HO coaepXaLume ocagok, Npu COOTBETCTBYIOLLEM KONMMYecTBe NOBTOPHOCTEN (CM. 8.1.2—8.2). B TOM cnyuae,
€Cnu UCMOSb3YETCA PACTBOPUTEND ANA BHECEHUA UCMILITYEMOrO BELLECTBA (CM. 7.5), cneayet 106aBUTL KOH-
TPOnb Ha PacTBOPUTENb C OCaAKOM.

9.1.5 TecT-cucrtema

Mcnonb3yloT ctatudeckue cuctembl. B nCKNiouMTENbHLIX CRy4asx UCMONb3YyIOT NOonycTaTuyeckue unm
MPOTOYHbIE CUCTEMBI C MEPUOAUYECKMM UMM NOCTOSIHHBLIM OOHOBIIEHMEM HAA0CAA04HOW BOALI: HaNpUMep,
€Cfn nokasaTenu Kka4ecTsa BOAbl CTAHOBATCA HENPUrOAHLIMU ANA TECTOBOIO OPraHUW3Ma WM HapyLUaeTcs
XUMUYECKOE paBHOBECHE (€CNU YPOBHU PACTBOPEHHOTO KUCNOPOAa NajaioT CAULLKOM HU3KO, KOHLIEHTpaLusa
BblAENEHHbIX NPOAYKTOB NOBLILLAETCA CANLLUKOM BbICOKO UMM MUHEParnbHbIE BELLECTBA BbIMbLIBAIOTCA U3 0Caj-
Ka W BAMAIOT HA 3Ha4YeHne pH u/mnu xecTkoCTb BoAbl). OgHaKo NOAXOAAT U MOTYT ObITb NPEANOYTUTENBHLIMU
Apyrue mMeToabl ynyylleHus Ka4ecTBa HaaocaaovyHoW BOAbl, Takue Kak aspauus.

9.1.6 Kopm

JINYNHOK KOPMAT NPEANOYTUTENBHO KaXAbIN AEHb UNW HE MeHee Tpex pa3 B Heaeno. Kopm ans poi6
(cycneHsus B BOAE UNWU MENKO U3MenbYeHHbIN Kopm, Hanpumep Tetra-Min unu Tetra-Phyll; nogpo6bHoe onuca-
Hue cM. B npunoxeHun A) B konuyectse 0,25—0,5 mr (0,35—0,5 mr ana C. yoshimatui) Ha NUYNHKY B CYTKW
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ABNAETCA AOCTaTOMHbIM AN NIMYMHOK PaHHEro Bo3pacTta B Te4eHue nepsbix 10 cyT. HemHoro 6onbLue kopMa
Tpedyerca Ana NuYMHoOK Gonee crapluero sodpacra: 0,5—1 Mr Ha NUYUHKY B CYTKM ABMNSIETCA AOCTATOYHbIM
ANs ocTanbHOro nepuoaa ucnbiTaHus. KonnyecTso KOpMa CHUXaKoT BO BCex 06paboTkax u KOHTpOne, ecnu oT-
MEYeH pPoCT rpubOB MnNK B KOHTpOne HabnogaeTcs rnbens NMYMHOK. ECnm HEBO3MOXXHO OCTaHOBUTL POCT rpu-
60B, TO MCMLITAHME NOBTOPSAIOT 3aHOBO. [PK UCMbLITAHWM BELLECTB C BbICOKOI aacopbupytoLein cnocobHOCTbI0
(Hanpumep, ¢ log K, > 5) nnu BeLecTs, KOBaNeHTHO CBA3bIBAIOLLMXCA C 0CAAKOM, KOMUYECTBO KOpMa, Heob-
xoaumMoe aAnsi 06ecneyeHns: BbDKMBAEMOCTU U €CTECTBEHHOIO poOCTa OPraHu3mMoB, A06aBNSAIOT K UCKYCCTBEH-
HOMY OCagKy A0 nepuoga crabunusauuu. Ons 3TOro UCNONb3yT PaCTUTENbHLIA MaTepuan BMECTO KopMma
ans pel6: Hanpumep, aobaenaAoT 0,5 % (Cyxas Macca) Mernko U3MENBYEHHbIX IMCTLEB Xry4en kpanuebl (Urtica
dioeca), wenkoBuubl (Morus alba), knesepa nonsydero unu 6enoro (Trifolium repens), wnuHata (Spinacia
oleracea) unu gpyroro pactutensHoro marepuana (Cerophyl unu aotda-uennonosa).

9.1.7 YcnoBusa UHKyG6auum

9.1.7.1 IMpoBoaAT nerkoe aspnupoBaHne Hag0Ccaa04HO BOAbI B UCTILITYEMBIX COCYAaX NPeanoyYTUTENbHO
B TEYEHWE 24 4 MOCne BHECEHUS NMMUYUHOK U NPOAOMKAIOT B TEYEHME BCEro UCNbITaHuA (cneayet cobnioaarb
OCTOPOXKHOCTb B OTHOLLEHWUM TOTO, YTO KOHLIEHTPAaLUA PACTBOPEHHOTO KUCNOPOAA HEe A0MKHA CHKATLCA HUXE
60 % ASV). Aspaumio NpoBOAAT Yepes CTEKINAHHYIO NacTepOBCKYIO NUNETKY, 3adPMKCUPOBAHHYIO HA 2—3 CM
BbILLE Cosa ocagka (T. €. OAWUH UK HECKOMBKO My3blPLKOB B CEKYHAY). B cnyyae ucnbitTaHna neTyunx xumm4e-
CKMX BELLeCTB aspauuo CUCTEMbI «0CaA0K — BOAA» HE NPOBOASAT.

9.1.7.2 VicnblTaHWe NPOBOAAT NPU NOCTOAHHOW Temnepatype (20 £ 2) °C. Ana C. tentas n C. yoshimatui
PEKOMEHAYIOTCA TEMNEpPaTypbl COOTBETCTBEHHO (23 1 2) °C u (25 £ 2) °C. Ucnonb3ylot 16-4acoBoi CBETOBOW
nepuoa, U UHTEHCUMBHOCTb CBETA AO0MKHa cocTasnaTtb oT 500 ao 1000 ntokc.

9.1.8 MNpoaoNMKNTENBLHOCTL BO3AENCTBUA

Bo3aencTemue HaUMHAETCA C BHECEHUA NUYUHOK B 0DOraLleHHbIe U KOHTPONbHbIE cocyabl. Makcumarnb-
Has NPoAOMKUTENBHOCTL BO3aencTBUA cocTaenseT 28 cyt ansa C. riparius u C. yoshimatui n 65 cyt ana
C. tentans. Ecnu komapbl BbINyNAsSIOTCA paHbLUE, TO UCALITAHWE MOXHO 3aKOHYMTb MUHMMYM Yepes 5 cyT no-
Crne BbINYNNeHns NoCneaHen B3pocnon ocobu B KOHTpone.

9.2 HaoOnwaeHus

9.2.1 Beinynnexnue

9.2.1.1 OnpeaensalT BpeMs BbinynieHnsa U obliee KOnMYeCcTBO MOMHOCTbLIO BbIYNUBLUMXCS KOMapoB
(camuoB 1 camok). CamLUOB Nerko onpeaenuTb No UX NEPUCTbIM YCUKaM.

9.2.1.2 UcnbiTyemble cOCyabl OCMAaTpUBAIOT HE MEHee Tpex pa3 B HEAErnto AN BU3yarnbHOW OLEHKN NioGoro
aHOMAasbHOrO NoBeAeHNs! (HAaNpUMEDP, BbIXOA U3 0Cafka, aHOManbHOe MaBaHue) N0 CPABHEHUIO C KOHTPONEM.
B nepuoa npeanonaraemoro BbIyNMMEeHUA e€xeaHeBHO MoACHUTLIBAIOT KONMMYECTBO BbINYMUBLLMXCA KOMapOB.
Kaxxablii AeHb OnpeaensiioT Mo M KONMUMYECTBO MOMHOCTBLIO BbINYNUBLUMXCS kOMapoB. lMocrne uaeHTudmkaumm
KOMapOoB U3BNEKAIOT M3 cOCy0B. PercTpupyltot niobble Knagku siul, OCTaloLLMECs 10 OKOHYAHUSI UCTILITAHUSA, a
3arem UX yoansior Ans NpeaynpexaeHusi NOBTOPHOTO BHECEHUSI MMYUHOK B 0CAA0K. Taloke PerncTpupyioT Yucno
BMAMMbIX HEBbBINYNUBLUMXCA KYKONOK. PykOBOACTBO MO ONpeAeneHuio BbiNynneHns NpMBOAUTCA B NPUNoXeHuu I

9.2.2 POCT 1 BbIXMBAaEMOCTb

Ecnu gomkHbl ObITh NpecTaBneHbl AaHHbIE NO BDKMBAEMOCTU U POCTY INMYMHOK 3a nepsble 10 CyT, TO
B Ha4ane ucneitTaHusa B obLLee YMCNO UCNLITYEMbIX COCYZI0B BKIMIOHYAIOT AONOSNHUTENbHbIE COCYAbI, YTOObI UX
MOXHO ObINo Ucnonb3oBaTh B AarnbHeliweM. Ocagok U3 aTux JONOJIHUTENbHBLIX COCYA0B NPOCENBAIOT Yepes
CUTO C pasmepom oTBepcTuit 250 MKM, KOTOpoe 3aaepuBaeT nuunHkK. Mokasarenamu rméenu NMUMHOK SB-
NSIOTCS HEMOABUXHOCTbL M OTCYTCTBUE peakumn Ha MexaHudeckoe pasgpaxeHue. Takke noacHUTbLIBAIOT KO-
NMYECTBO NUYMHOK, KOTOPbIX HE YAanock 0BHaPYXUTb, U UX OTHOCAT K MEPTBLIM (TMYUHKK, KOTOPLIE NOrMbnu
B Hayamne UCMbITaHWUs, MOIMK NOABEPrHYTLCA MUKPOGHOMY pasnoxeHuio). Onpeaensiot (6e330nbHYI0) Cyxyio
MacCy BbDKUBLLUX NIUYMHOK HA UCTILITYEMBIN COCYA U PACCUMTHIBAIOT CPEAHIO UHAUBUAYANBHYIO CYXYIO Maccy
Ha cocya. PekomeHayeTcst onpeenuTs BO3pacT BbKUMBLUMX NIMYMHOK; ANSA 3TOr0 U3MEPSIOT LUMPUHY FONIOBHOW
Kancynbl y Kaxkgon ocoodum.

9.3 AHanuTu4yeckue onpeaerieH1A

9.3.1 KOHueHTpaumMa ucnbITYyemMoro selectea

9.3.1.1 B Hauane ucnblTaHUsi aHanNM3npyIoT Kak MUHUMYM Npobbl HAgoCaa04HON BOAbI, NOPOBON BOAbI
n ocagka (nNpeanoyTuTenbLHO Yepe3 1 Y Nocrie BHECEHUS] UCMbLITYEMOro BELLECTBA), @ B KOHLE WCNbITaHUA
aHanu3y noApepralT ykasaHHble Npobbl TONBKO NMPU CaMOI BbICOKOW KOHLEHTpauuu u npu ogHon Gonee
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HU3KOW KOHLUEHTpauun. PesynbraTbl ONpeaeneHns KOHLEHTPaLUuu UCNLITYEMOro BELWECTBa NpeaocTasnaioT
uHcpopmauumio 0 noseaeHumn/pacnpeneneHnn NCNLITYeMoro BeLecTBa B CUCTEME «BOAA — 0cafdok». OToop
npo6 ocagka B Havarne UCMbITAHUS MOXET OKa3aTb BUSAHME HA TECT-CUCTEMY (Hanpumep, 3a CYeT yaaneHus
TECTOBbIX fIMYMHOK), MOITOMY AN NPOBEAEHUA aHANUTUYECKMX U3MEPEHUI B HAYane u B0 BPeMA UCMbITAHNA
MCNONb3YIOT NPU HEOBXOAUMOCTU AOMOSIHUTENbHLIE UCTIBITYEMbIE cocyabl (CM. 9.3.1.2). AHanu3 ocaaka npo-
BOAUTbL HeoBA3aTenbHO, €CNM UMEIOTCA YeTKUEe AaHHble O pacnpeaesnieHuy UCNbITYEMOro BELeCTBa Mexay
BOZON U 0CAAKOM NPU UCCNEAOBAHUM BOALI/OCAAKA B CPABHUMbIX YCMOBUSIX (HANPUMEP, NPU TOM K& COOTHO-
LWeHUN 0caaKka K BoAe, TUNE BHECEHUS, COAeP>KaHUM OPraHMYEeCcKoro yrinepoaa B ocaake).

9.3.1.2 Mpu npoBeaeHNU NPOMEXYTOUHBIX U3MEPEHUI (HaNpUMeEP, Ha 7 CyT) U eCnu ANA aHanu3a Tpeoy-
10TCA Gonblune NPoObl, KOTOPbIE HEBO3MOXHO OTOOPAaTL U3 NCNBLITYEMbIX COCYA0B, HE HAPYLUMB TECT-CUCTEMY,
aHanUTUYECKUe U3MepEeHUs NPOBOAAT HA NPo6Gax U3 AONOSNHUTENbHLIX UCMLITYEMbIX COCY0B, NOArOTOBIEH-
HbIX @aHaNOrMYHLIM 06pa3om (BKMIOYas NPUCYTCTBUE TECTOBLIX OPraHU3MOB), HO HE UCMONb3yeMbIX Ana Ouo-
nornyeckux HabnioaeHun.

9.3.1.3 InA BbiAeneHnst NOpoBOM BOAbI NPOBOAAT LUEHTpudpyrupoaHue, Hanpumep npu 10 000 g u Tem-
neparype 4 °C B TeuyeHue 30 MuH. OHaKO ecnu UCNbITyemMoe BEeLLECTBO He aacopbupyercsa Ha punesrpax, To
aonyctumo punbtpoBaHue. B HEKOTOPBIX Cry4asx HEBO3MOXHO ONpPeAenuUTb KOHLIEHTPALUIO UCTILITYEMOro
BELLEeCTBa B NOPOBOI BOAE, MOCKOMbKY pa3Mep npobbl ABNAETCA CAULIKOM MaNeHbKUM.

9.3.2 ®U3UKO-XMMHUYECKMe nokKasatenmn

Mamepsaior pH, coaepxxaHme pacTBOPEHHOro0 KuCnopoga B MCNLITYEMOW BOAE U Temneparypy UChbl-
TyeMblX COCyA0B COOTBETCTBYIOLLUMM O0Opa3om (cMm. pasaen 6). B Ha4ane v KOHUE UCMbLITAHWS Onpeaensiior
KECTKOCTb BOAbI U COAEMKAHUE aMMUAKa B KOHTPOSIbHBLIX COCyAax U B OAHOM MCMbITYEMOM COCyfle C CaMOW
BbICOKOWN KOHLEHTpayuen.

10 [JaHHbIe 1 OTYEeT O NpoBeAeHUN UCNbITAHUA

10.1 O6paboTKa pe3ynsraTtoB

10.1.1 Llenbto 4aHHOTO MCNbITAHUA ABNAETCA oOnpeaeneHne BAMAHUA UCMbITYEMOrO BELECTBA HA CKO-
pPOCTb pasBUTWSA U 0bLIEee YMCNO NOSTHOCTbIO BbIMYNUBLUMXCA KOMApPOB (CaMUOB U CaMOK) MNM, B Cnyyae
NpoBeAeHUst UCnbITaHUs No oueHke adpdekra B TeueHne 10 CyT, Ha BLDKMBAEMOCTb U MaccCy NUUMHOK. Ecnu
OTCYTCTBYIOT CBEAEHNA O CTaTUCTUYECKM AOCTOBEPHONU Pa3NMYHON NONOBOM YyBCTBUTENBLHOCTU, TO pPe3yrb-
TaTbl N0 caMuam u caMmkam 06BbEAUHAIOT ANA CTAaTUCTUYECKOTO aHanu3a. Pasnuyms B NOnoBoi YyBCTBUTENb-
HOCTW MO>HO OMpeAenuTb CTAaTUCTUUECKU, HanpuMep B Tabnuue ucnbiTanns 2 — r- 2. Mpn HeoBXoaAUMOCTH
yepes 10 cyT onpeaensaloT BbDKMBAEMOCTb MIUYUHOK U CPEAHIO MHAMBMAYANbHYIO CyXyl0 Maccy Ha OAuH
cocya.

10.1.2 SphekTUBHbIE KOHLIEHTPALMMK, BbIPAXKEHHbIE B BUAE KOHLIEHTPaLUiA B HAA0CaA04HOW BOAE, Npea-
NMOYTUTENBHO PACCYMTHLIBAIOT HA OCHOBE YCTAHOBIIEHHbIX KOHLIEHTPALMK B Ha4ane ucnoitaHus (cm. 9.3.1.1).

10.1.3 ina pacyeTa To4ku EC5y unu apyroi EC, UCnonb3yioT CTaTUCTUKY Ha cocy/l B KauyecTse (hakTu-
YECKMX MOBTOPHOCTEN. MpK pacyeTe NOBEPUTENLHOIO UHTepBana aAna nobon EC, yuutbiBalor Bapuadens-
HOCTb MeXay cocyaamMu, UK €10 MOXHO npeHebpeyb, ecnu A0Ka3aHo, YTO 9Ta BapuabenbHOCTL ABNSeTcs
HesHauuTensHo. MNpu onpeaeneHMn MoAenu METOAOM HAUMMEHbLLUMX KBAZIpaTOB NPOBOAAT Npeo6pa3oBaHue B
CTaTUCTUKY Ha COCyA, AANA NOBbLILLEHUA OAHOPOAHOCTM Aucnepcun. 3Hauenus EC, paccuntbiBaloT nocne npe-
o6pasoBaHue achdekTa B UCXOAHOE 3HAYEHME.

10.1.4 Ecnu cTratucTuyeckuit aHanus ocHoBaH Ha onpeaenedun NOEC/LOEC nytemM npoBepku runote-
3bl, TO CeayeT yunTbiBaTb BapuabensHOCTb MEXAy CoCyaamu, HanpuMep «uepapxumdeckum» ANOVA. Anb-
TEePHATMBHO NOAXOASALLUMMU ABNSAIOTCS Gonee oLMOKOyCTOMUMBbLIE KpUTEpUM [21] B TEX CUTYaLMAX, KOTAA UMe-
I0TCA HapyLweHus 00blMHBIX NpeanonoxeHuin ANOVA.

10.1.5 MNokasaTtenb BbITYNJIEHUA

10.1.5.1 MNMoka3arenu BbINyNIEHUA ABAAIOTCA ANCKPETHLIMU AAHHBIMU, U UX MOXHO aHANW3UPOBaTh C
nomMoubio kputepus KoxpaHa — ApmuTaxa, NPUMEHEHHOr0 NoLuaroBo, rae npeanosiaraeTca MOHOTOHHas 3a-
BUCUMOCTb «KOHLeHTpauus — adpekT» U 3TU AaHHbIE COBMAAAlOT C STUM NpeanonoxeHmeMm. B npoTuBHoM
cny4yae UCNonb3YIOT TOUHbIN kKpuTepuin duwepa unu kputepun Mentensa — XeHsens ¢ nonpaskoi boHdep-
poHu — Xonma p-3HayeHuin. Ecnu umeetca aokasarenscteo 00nbLUIOW BapuabensHOCTU MeXay NOBTOPHOCTS-
MU B OHOW U1 TOW >K& KOHLEHTPaLMK, YTO YKa3blBaeT Ha OMHOMUHANbLHOE pacnpeaerneHme (4acTo OTHOCUTCA K
«3KCTPabMHOMUHANbLHOM» Bapuauuu), TO TOraa UCNonb3yioT pobacTHbIii kputepuit KoxpaHa — ApMutaxa
M TOYHLIN KpuTepuii duLuepa, HanpuMep NPeaANOXeHHbIN B [21].
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BbIMMCIAIOT CyMMapHOe KONMYECTBO BbINYMUBLUMXCS KOMapoB Ha COCYA N, M AENAT HA YUCIO BHECEH-
HbIX IMYNHOK N, MO dhopmyne

ER="e, M
na

rae ER — nokasatenb BblnynieHus:;

Nng — YMCNO BbINYNUBLUMXCA KOMaPOB Ha COCyA,;

N, — 4YUCNO BHECEHHbIX MMYNHOK Ha cocya.

10.1.5.2 AnstepHaTtuBoi, kKoTopasi Hanbonee noaxoAuT Ansa 6onbLUMX BbIGOPOK NPo6 Npu HanU4Mm aKc-
TpabMHOMUHANBLHOW Aucnepcum, ABNATCA 06paboTka nokaszarens BbiNyNneHUs B BUAE NOCTOSAHHOMO ek~
Ta M UCMONb30OBAHUE TaKMX METOAOB, KaK KpUTEPUI BunbsamMca, ecnu npeanonaraetcsi MOHOTOHHAas 3aBUCH-
MOCTb «KOHLUEHTpauus — apdekT» 1 coBnagaeT ¢ AaHHbIMU ER. [1pu OTCYTCTBUM MOHOTOHHOCTU MOAXOAUT
Kputepwuii JaHHeTa. Bonblias BeiGopka Npob 03Ha4YaeT B JaHHOM Cry4Yae KONMUYECTBO BbINMYMUBLUMXCH NMYM-
HOK M HEBbINMYNUBLLMXCA NMUYUHOK, B 000UX Criydasx B Gonee naTu noBTOPHOCTAX (Cocyaax).

10.1.5.3 OAna npumeHeHna metogoB ANOVA 3Hauenua ER BHavane noaseprailoT npeobpasoBaHuio
«apKCUHYC — KBaApPAaTHLIA KOPEHb» UMM NpeobpasoBaHuio No MeToay Tbioku — PpumMaHa 4ns nonyyveHus
NPUMEPHOro HOPMarnbHOro pacnpefeneHnsa U ypaBHUBaHua aucnepcuii. MNpu ncnonb3oBaHum abConOTHLIX
YacToT NPUMEHSIOT kpuTepuit KoxpaHa — ApMuTaka, TOUHbIR kpuTepuit Puwepa nnu Mentena — XeHsens.
Mpeo6pa3oBaHNe «aPKCUHYC — KBAAPATHLIA KOPEHb» PACCYUTLIBAIOT Kak apkeuHyc (cunyc™!) ot kaapart-
Horo kopHs ER.

10.1.5.4 [ins nokasareren BblTynneHns paccunTbiBatoT 3HaYeHns EC,, MCNONb3ys PerpeccMOoHHbIN aHa-
nm3 (Unu, Hanpumep, Npodut [22], norut, aHanu3 Beibynna, noaxoasiuee nporpammHoe obecneyeHue u T. n.).
Mpy HEBO3MOXHOCTU MPUMEHEHUS PErPECCUOHHONO aHanuaa (Hanpumep, Npu Hanu4YUM MeHee AByX YacTuy-
HbIX 3hPEKTOB) MCNONBIYIOT ApYr1e HenapamMeTpUYECKUEe METObI, TAKUE KaK CKONb3sLLEE CpeaHee unm npo-
cTas MHTepnonsayus.

10.1.6 CKOpOCTb pa3BUTUA

10.1.6.1 CpeaHee Bpemsa pa3BuTusa npeacTasnsieT cobow cpeaHuin BpeMEHHOW UHTEPBAn MEeXAy BHECe-
HUEeM NUUYUHOK (CyTKU O UCNbITAHKA) U BbINYMNNIEHUEM OMbITHOW rPynnbl koMapoB. (Ans pacyera hakTn4eckoro
BPEMEHW Pa3sBUTMSA YYUTLIBAIOT BO3PACT NUYMHOK Ha Bpemsi BHECEHUs.) CKOpOCTb Pa3sBUTUSA ABMSETCA 00-
paTHON BEMUYMHOW BPEMEHU pas3BUTUS (eAUHMLA M3MepeHus: 1/CyTKM) u NpeacTaBnsieT CKOPOCTb Pa3BUTUS
NNYUHKK, KOTOPas UMEET MECTO B CyTKWM. CKOPOCTb pasBuTUS NPEANOYTUTENbHA AN OLIEHKU AAHHBIX UCnbiTa-
HWI NO TOKCUYHOCTM C OCAAKOM, MOCKOMNbKY €ro0 AUCMEPCUS HUKE W AaHHbIE SBNAIOTCA 60onee 0aqHOPOAHLIMU
1 Bnuxe K HopManbHOMY pacrpegesieHunio Mo CPaBHEHMIO CO BpeMeHeM pa3BuTus. CneaoBatenibHO, MOLLHbIE
napameTpu4eckne KpuTepUM UCMOMb3YIOT AN OLEHKU CKOPOCTU PasBMTUS, HO HE ANA BPEMEHWU Pa3BUTUA.
[na ckopocTn passuTuA B BUAE NMOCTOAHHOrO addpekra sHavenuss EC, yctaHaBnuealor ¢ UCMONb30BaHUEM
perpeccuoHHoro aHanu3aa [23], [24].

10.1.6.2 [InA cneaylowmx cTaTUCTUYECKUX TECTOB KONMMYECTBO KOMapoB, HabnogaeMoe npu UCNbITaHUK
Ha CYTKM X, NPMHUMAIOT 3a KONWYECTBO BbINYNUBLUMXCA KOMapoB Ha CPEAHUA BPEMEHHON WHTEPBAN Mexay
CyTKamu X U cyTkamu x —/ (/ = AnMHa uHTepBeana mMexay onpeaeneHusimm, 06bl4HO 1 cyT). CpeaHIo CKOPOCTb
pasBUTUA Ha COCYA X PacCYuTbLIBAIOT NO popMyne

— m f.x:
X=X @
e
roe i — WHTepBan Mexay onpeaeneHusimu;
m — MakcuMarbHOe YMCI0 MHTEPBAaNoB Mexay onpeaeneHusIMu;
f; — 4YMCNO BbITYNUBLLMXCA HACEKOMbIX B UHTEPBanNe Mexay onpeaeneHusamm i
n, — obLee KONM4eCTBO BbINYNUBLUMXCA HACEKOMBIX B KOHLIE UCTbITaHUA (= Zf),
X; — CKOPOCTb pasBUTUSA BbINYMNUBLUMXCH HACEKOMbIX B UHTEPBare Mexay OnpeaeneHusmm i:

1

Xj =~ ®)
oyt — -
( v zj
rAe CyT; — CYTKM onpenesnieHus (CyTku nocrne BHECEHUS);
[, — BNWHa UHTepBana mexay onpeaeneHnamm i (cyT, 06bI4HO 1 cyT).
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10.2 OTyeT O NpoBEeAECHUM UCNbITAHUSA

OTueT 0 NpoBeAEHNM UCNbITAHUS BKIIOYAET CReayoLLy0 MHOPMaLUIO:

10.2.1 VcnbiTyeMoe BELLECTBO:

- dhusndeckan npupoga v npu HeobxoanmMocTn MHU3NKO-XMMHU4ECKNe CBOMCTBA [paCTBOPUMOCTb B BOAE,
JaeneHue napa, koadpuumneHT pacnpeaeneHusi B novse (MNu B 0Caake, €Cnv Takue JaHHble UMEIoTCs), CTa-
OUNbLHOCTL B BOAE U T. N.];

- OaHHbIE MO0 XMMUYECKON naeHTumkaumm (00Liee Ha3BaHue, CTPyKTypHasa dopmyna, Homep CAS U T. n.),
BKITHOYAS YACTOTY U aHANUTUYECKUIA METOA KONMYECTBEHHOTO ONpPEAENEHUsA UCMLITYEMOrO BELLECTBA.

10.2.2 Bug TeCTOBOrO OpraHuama:

- UCMNOMNb3yEMblE TECTOBbIE OPraHW3Mbl: BuA, Hay4yHOE Ha3BaHWe, WCTOYHWK OPraHu3sMoB WU yCnoBus
KYNbTUBMPOBaHUS;

- MHopmaums no obpaLLeHuto ¢ knagkamu auu u MYMHKamu;

- BO3pacT TECTOBbLIX OpPraHU3MOB NPU BHECEHUW B UCTILITYEMbIE COCYAbI.

10.2.3 YcnoBeus ucnelTaHus:

- UCMOMb3yeMmblil 0CafoK, T. €. MPUPOAHLIA NN UCKYCCTBEHHbIW 0CaA0K;

- ONs NPUPOAHOro ocagKa: UCTOYHUK M onucaHue Mecta otbopa npob ocagka, BKOYasA N0 BO3MOXHO-
CTU UCTOPWIO 3arpsi3HEHUA; XapakTepUCTMkn: pH, cogepaHue opraHMyeckoro yrnepoga, cootHowweHue C/N u
rpanynomeTpusi (Npyn He06xoaNMOCTK);

- MPUrOTOBNEHNE UCKYCCTBEHHOMO 0CaAKa: KOMMOHEHTbI M XapakTepPUCTUKM (CoaepXKaHUe OpraHN4ecKo-
ro yrnepoga, pH, BNa>xHOCTb U T. N. B HA4Yane UCnbiTaHus);

- NOArOTOBKA UCMbLITYEMON BOAbI (ECNU NCMONb3YETCA BOCCTAHOBIIEHHAA BOAA) U XapaKTepPUCTUKU (KOH-
LieHTpauus kucnopoaa, pH, NpoBoAMMOCTb, ECTKOCTb U T. M. B HA4ane UCnbITaHus);

- BbICOTa CNOS 0CagKa M HaA0CaA04HOW BOAbI;

- 06beM HaZoCag04HON BOALI U NOPOBOI BOALI; Macca BRa)XHOro ocagka ¢ u 6e3 noposoi BOAb;

- UCMbITYEMblE COCyabl (MaTepunan u pasmep);

- METOA NPUrOTOBMNEHUSI CTOKOBbIX PACTBOPOB U UCMLITYEMbIX KOHLIEHTpALUN;

- BHECEHWE UCMbITYEMOrO BELLECTBA: UCMOSMb3yeMble UCTbITYEMbIE KOHLIEHTPAaLMK, KONUYEeCTBO NOBTOpP-
HOCTel U NPUMEHeHWe pacTBopuTens (Npu HeoBxoaUMOoCTH);

- ycnousi MHKyGauun: Temneparypa, CBETOBOW LIMKI U MHTEHCUMBHOCTb, adpaums (4acTota U MUHTEHCUB-
HOCTb);

- nogpoBHasa uHdopmaumsa 0 KOPMIIEHUW, BKITIOHAs TUN KOpMA, €ro NOATOTOBKY, KOMIMYECTBO U PEXUM
KOpPMIIEHUS.

10.2.4 Pesynerarthl:

- HOMMHAarbHbIE UCMLITYEMbIE KOHLEHTPAaLMU, YCTAHOBSIEHHbIE UCNBLITYEMbIE KOHLIEHTpaUUN U pesyrib-
TaTbl BCEX aHaNM30B N0 ONpeAeneHnto KOHLEHTPaLUKn UCTILITYEMOrO BELWECTBA B UCMIbITYEMOM COCYAE;

- Ka4ecTBO BOAbl B UCMbITYEMbIX Cocyaax, T. €. pH, Temneparypa, cogepXxaHue pacTBOPEHHOro KUCIo-
poAa, XeCTKOCTb U YPOBEHb aMMMaKa;

- BO3MELLEHWNE UCMIapPUBLLENCS UCMLITYEMON BOAbI, €CNIN UMENO MECTO UCMapeHKe;

- YKUCNO BbINYMUBLUMXCS KOMapoB (CAMLIOB M CaMOK) Ha cOCyA U B CYTKU;

= YUCNO JIMYUHOK HEBLITYNMNBLUMXCA KOMapOB Ha COCyA,;

- CpeaHsas MHAMBMAYanbHas cyxas Macca NMMYMHOK Ha cocya U Ha CTaguio passutus (Npu HeoBXogqMMoCTH);

- MPOLEHT BbINYNMEHUsI HA MOBTOPHOCTb WM UCMbITYeMas KOHLUEHTpauus (CyMmMapHOe YMcro camuoB U
caMOK KOMapoB);

- CPEeaHsiA CKOPOCTb PasBMTUS MOSTHOCTbIO BbISYNMBLUMXCS KOMapOB Ha MOBTOPHOCTb U Kaxkayto obpa-
OOTKY [CyMMapHOe YKUCNO KOMapoB (CamuoB U CaMoK)];

- 3Ha4YeHUst TOKCMYECKUX KOHEYHbIX TOYEK, Hanpumep EC, (1 COOTBETCTBYIOLLME AOBEPUTENbHbLIE UHTEP-
Banbl), NOEC n/unu LOEC, cratuctuyeckue metobl, UCNOMb30OBaHHbIE ANA UX ONPeaeneHns;

- obcyxaeHue pesynbTaToB, BKNoYasa noboe BMUSHWE Ha pesynbTaThl UCMLITAHMA, BO3HUKAKOLEE 33
CYET OTKINOHEHWI OT TpebOoBaHMUI HACTOALLErO CTaHAapTa.
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MpunoxeHue A
(pekomeHayemoe)

KynetuBupoBaHue Chironomus riparius

A.1 NlnunHkm Chironomus KynbTUBMPYIOT B KPUCTaNMU3aLUMOHHBIX Yallkax unu 6onee KpynHbIX KOHTeAHepaXx.
Menkvit KBapLeBbIii NECOK pacnpefensoT TOHKUM crioeM BbICOTOR NpumMepHo 5—10 cm Haj AHOM KoHTelHepa. Mo-
KasaHo, 4To ku3eneryp (Hanpumep, Merck, Art 8117) sBnseTcsa NoaxoAAWMM cybeTpaTom (focTaTouHbIM ABnseTcs 6o-
nee TOHKUIA CMOW B HECKOMbKO MUnnuMeTpoB). 3aTeM A06aBns0T COOTBETCTBYOLLYI0 TpeboBaHWAM BOY Ha BbICOTY
HEeCKOMNbKO CAHTUMETPOB. YPOBEHb BOALI NMOMOMHAT Npu HeobXo[UMOCTU ANA BOCCTAHOBMEHUS MOTEpPb B pesynsraTe
nucnapeHns u nNpeaynpexaeHusa BeiCcbixaHusA. Bogy 3ameHsitoT npu HeobxoammocTu. [poBOAAT nerkyto aspauyuto.
Cocyabl ¢ KyNsTUBMPYEMBIMU NMYUHKAMW HAXOAATCA B NOAXOASLLENR KaMmepe, KoTopas OyfeT npeaynpexiaTs BelneT
BBINTYNUBLUMXCHA B3pociblX ocobeil. Kamepa pgomkHa 6bITe focTaTodHO Gonblioi, 4Tobbl obecneynTb poeHue Bbl-
NYNUBLLUXCA B3POCHbIX 0coBel, MHave He ByfeT NPoUCXoANTE KONynauus (MUHUMAanEHbLIA pa3mep cocTaBnsaeT npu-
mMepHo 30 x 30 x 30 cwm).

A.2 Kamepbl HaxoAATca Npu KOMHATHON TeMneparype Uiu npu NoCTOSHHON TeMnepaTtype OKpyxatoLlei cpeab!
(20 £ 2) °C co cBeTOBBIM NepuofoM 16 4 cBeT (MHTeHcuBHOCTL NpumepHo 1000 mtoke), 8 4 TeMHoTa. MMetoTea AaHHbIe,
YTO BMaXHOCTL Bo3agyxa MeHee 60 % OTHOCUTENLHOIN BNaXHOCTU MOXET TOPMO3UTL PENPOAYKLMIO.

Bopa ans passeneHus

A.3 McnonkaytoT nobyto COOTBETCTBYHOLLYIO TpeOOBaHUAM NPUPOAHYIO UNN UCKYCCTBEHHYI0 BoAy. OBbIMHO MCNOnb-
3YIOT KONOAE3HYH BOAY, AeXNOpUpOBaHHYI0 BOAOMNPOBOAHYIO BOAY U UCKYCCTBEHHLIE cpeabl (HanpumMep, cpeaa Elendt M4
unu M7, cM. Huxe). MNepel npuMeHeHnem BoAY aspupytoT. [pu HeoBXOAMMOCTU KynbTypanbHyto Bogy 0GHOBNAIOT, OCTO-
POXHO CrBasi UM OTKa4MBas MCMoMb30BaHHYIO BOAY U3 COCYA 0B ANS KyNETUBUPOBaHUA, He HapyLluas Tpy6oueK NUUNHOK.

KopMneHnue nuunmHok

A.4 NnanHok Chironomus KOpPMSAT XnonbeBUAHLIM KopMoM Ans pei6 (Tetra Min®, Tetra Phyll® unu kopmom ans
peI6 Apyroii aHanorM4yHoin Mapku) n3 pacyeta npumepHo 250 Mr Ha cocyg B cyTKU. KOpM BHOCSAT B BUAE CyXOro pas-
Mernb4eHHOro MopoLlKka Unu B BuAe cycrneHsun B Boge: 1,0 r xnonbesuaHoro kopma aobasnsat kK 20 Mn BoAbl ANS
pasBefeHWs U NepeMeLLNBaloT AN NofyYeHnst O4HOPOAHON cMecu. TaKyto CYCNeH3nio ckapMnuBaloT U3 pacyeta 5 mn
Ha COCyA B CYTKW (Nepef Wcnonb3oBaHueM BCTpsAxusakoT). JNlnunHku Gonee cTapwero Bospacta nony4atoT Gonbluee
KONM4ecTBO KOpMa.

A.5 KopmMneHune KoppeKTUpyIoT B 3aBUCUMOCTM OT KavyecTBa BOALL. Ecnu KynsTypansHasa cpefja CTaHOBUTCH «MYT-
HO», TO KONMYECTBO BHOCMMOrO kopMa yMeHbluatoT. [lobaBneHue kopma TwaTernbHO KOHTponupytoT. CriuwwkoM marnoe
KOnn4yecTBO KopMma ByAeT Bbl3biBaTb NepeceneHne NMUUHOK MO BOAHOW KOMNOHKE, a CIIMLIKOM 60mbLIoe KOMMYeCTBO KOp-
Ma — MOBBILLEHHYIO MUKPOBMONOornieckyto akTUBHOCTb M CHUXEHWe KOHLeHTpauuu kucnopoga. Oba cdakropa MoryT npu-
BOAWTbL K MOHWKEHHBIM CKOPOCTAM pocTa.

A.6 lNpu 3aknaaKke HOBLIX COCYAOB AN KyNETMBUPOBaHUA Takke MOXHO A06aBnsTb HeKoTopble 3ereHble BOJopoC-
nu (Hanpumep, Scenedesmus subspicatus, Chlorella vulgaris).

KopMneHue BbinynuBLUMXCA B3pochbix ocobeit

A.7 HekoTopble aKcnepuMeHTaTopbl NPeAnoXUnn UCnornbL3oBaTh BaTHbIE NAaroYKU, NPOMNUTaHHbIE HacbIWEHHbIM
pacTBOPOM caxapo3bl, cryxallue B Ka4ecTBe KopMa AS1S BbIMYNUBLUMXCSH B3pOCHbIX ocobeil.

BbinynneHue

A.8 Mpwn Temnepatype (20 + 2) °C B3pocrnbie 0cobU Ha4YMHAIOT BLINYMAATHCA B COCYAaX C KyNETMBUPYEMbIMU JTUHMH-
KaMu npumepHo Yyepes 13—15 cyT. CaML0B Nerko OTNUYUTL MO NePUCTbIM YCUKaMm.

Knagku auy

A.9 Mocne nosieneHuns B3pocnbix ocobeil BHYTpU Kamepbl ANA KyNsTUBUPOBaHWUA BCE COCYAbI ANA KyNETUBUPOBaHUSA
TINYMHOK TLaTEeNbHO OCMaTpUBatoT TPU pa3a B HEA,ENIO Ha OTIIOXEHUE CTYASHUCTLIX KNagok sul. Ecnu oHW npucyTCTBYIOT,
TO KNagKy sinL OCTOPOXHO yAansaoT. Ee nepeHocAT B Hebonbluyio Yaluky, cogepxallyto npoby Bogbl ANA KynsTUBMpPOBa-
Hus. Knagky svl ucnonb3ytoT 419 3aKnajku HOBOro cocyfa ANA KynbTMBUPOBaHWS (Hanpumep, 2—4 knagku suu/cocya)
UKW UCNosb3ayHT ANSA UCMbITaHUA TOKCUMHOCTH.

A.10 JTM4nHKKM NepBOW CTafMKN pa3BUTUS BLINYMMNAIOTCA Yepes 2—3 CyT.

3aknapka HOBbIX KyNnbsTYpanbHbIX COCYAOB

A.11 MMocne nony4YeHUsa KynsTyp 3aknagbiBaloT HOBblE COCYAbLI ANA KyNETUBUPOBAHUA NUYUHOK KaXAYI0 HEAENIo
WnK pexe B 3aBUCUMOCTU OT TpeGoBaHM UCNbITaHMUs, yaansaa Gonee crtapble coCyAbl NOCNe BbINYNNEHUSA BIPOCAbIX
KOMapoB. Mcrnonbays Takyro cUcTeMy, MOXHO NOMYYUTb PErynapHyto NPOAYKLMIO B3pOCAbIX 0cobei Nnpu MUHUMaNbHBLIX
YCUnusx.

MonyyeHue ucnbiTyembix pactsopos M4 u M7

A.12 Elendt (1990) onucan cpeay M4. Cpeny M7 roToBAT Tak e, kak U cpegy M4, 3a ucknioveHnem BeLwecTs,
npuBedeHHbIX B Tabnuue A.1, KOHLEHTpaLMK KOTOpLIX B YeTbipe pa3a Huxke B cpege M7, 4yeM B cpeae M4. B nutepatype
onucaHo npuroToBnexne cpegbl M7 (Elendt, nepcoHanbHoe coobuweHue). UcnbiTyeMblit pacTBop He cnegyer rotoBUTb

10
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B cooTBeTcTBUM C Elendt u Bias (1990) ans koHueHTpaymnin NaSiO; - 5H,0, NaNO5, KH,PO4 u K,HPO,, koTopble He nog-
XOAAT AN MPUIOTOBIIEHNS CTOKOBBIX PacTBOPOB.

MpurotoBneHune cpeabl M7

A.13 Kaxablii cTokoBLIA pacTBop (I) roTOBAT NO OTAENBLHOCTM U 06LeAMHEHHbI cTOKOBLIA pacTeop (Il) nonyyator
U3 AaHHbIX CTOKOBbIX pacTBopoB | (cM. Tabnuyy A.1). 50 mn o6beguHeHHOro ctokosoro pacteopa (ll) u onpegeneHHoe
KONUYECTBO KaxkA0ro CTOKOBOIO pacTBoOpa Makpo3neMeHTOB, NpUBefeHHbIX B Tabnuue A.2, foBoasAT Ao 1 N AenoHn3npo-
BaHHON BOJOW € nortydeHueM cpefbl M7. CTOKOBLIA pacTBOp BUTaMUHOB roTOBAT AobaBneHneM Tpex BUTAMUHOB K AeU0-
HWU3UpOBaHHOW Bofle, Kak nokasaHo B Tabnuue A.3, n 0,1 Mn 06beiMHEHHOIO CTOKOBOrO pacTBopa BUTaMUHOB A06aBNAoT
K KOHeYHOW cpefie M7 HenocpeACTBEHHO Nepef NPUMEHEHUEM (CTOKOBLIA pacTBOpP BUTAMUHOB XPaHAT 3aMOPOXEHHbBIM
Hebonbwmmu nopuuamu). Cpeay aspupyioT U cTabunusnpyior.

Tabnuya A.1— CToKOBbIE pacTBOPbI MUKPOSNEMEHTOB ANA cpeabl M4 n M7

Ana nonyyeHna o6begUHEHHOTO
KonuyecTso cTokoBoro pacreopa (Il) cmewwmsator
v posenenwios | TERIOUNE KBTS T | oo patooa i
Croxoeti pacteop (1 gg;a:H%eﬁMg::osz- pAeMOHmMpOBaHHoﬁ BOJIO, '
Mr v M
M4 M7 M4 M7
H5BO5" 57 190 1,0 0,25 2,86 0,715
MnCl, - 4H,0" 7210 1,0 0,25 0,361 0,090
LicIM 6120 1,0 0,25 0,306 0,077
RbCIV 1420 1,0 0,25 0,071 0,018
SrCl, - 6H,0" 3040 1,0 0,25 0,152 0,038
NaBr?) 320 1,0 0,25 0,016 0,004
Na,MoO, - 2H,0" 1260 1,0 0,25 0,063 0,016
CuCl, - 2H,0" 335 1,0 0,25 0,017 0,004
ZnCl, 260 1,0 1,0 0,013 0,013
CoCl, - 6 HyO 200 1,0 1,0 0,010 0,010
KI 65 1,0 1,0 0,0033 0,0033
Na,SeO, 438 1,0 1,0 0,022 0,0022
NH,Vo, 1,5 1,0 1,0 0,00058 0,000058
Na,9[TA - 2H,01:2) 5000 20,0 5,0 2,5 0,625
FeSO, - 7H,0"2) 1991 20,0 5,0 1,0 0,249
) NaHHble BelyecTaa pasnnyatotcs B M4 1 M7, kak yka3aHo BbiLLe.
2 NaHHble pacTBOpbLI FOTOBAT NO OTAEMNBHOCTU, 3aTEM CNUBAKOT BMECTE U Cpasy e aBTOKaBUpPYIOT.

Tabnuuya A.2 — CTOKOBble pacTBOpbl MakpoarneMeHToB Ans cpeabl M4 n M7

KornumyecTBo CTOKOBLIX pacTBOPOB KoHeuHas
Crovossi pacrsop () | KGrINecTE0 omenece o 1 | weipommevenTs omenioeann | oA
M4 n M7, mn/n pacTBopax, Mr/n
CaCly - 2H,0 293 800 1,0 293,8
Mg80, - 2H,O 246 600 0,5 123,3
KCI 58 000 0,1 5,8
NaHCO4 64 800 1,0 64,8
NaSios - 9H,O 50 000 0,2 10,0
NaNO4 2740 0,1 0,274
KH,PO, 1430 0,1 0,143
KoHPO, 1840 0,1 0,184

1
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Tabnuya A.3 — CToKOBble pacTBOpPLI BUTaMUHOB ANd cpenbl M4 n M7

Crokosblili pacteop (1)

KonuyecTBo, goBefeHHoe
0 1 N AeNOHN3NPOBaHHON

KonmyecTBO CTOKOBLIX pacTBOPOB
BUTaMWHOB, fobaBneHHoe
AnA NpUroToBneHnA cpeapbl

KoHeyHas
KOHLeHTpauus
B UCMbITYEMbIX

BOAOI, Mr M4 n M7, mn/n pacTBopax, Mr/n
TwamuH rugpoxnopug 750 0,1 0,075
LinaHokobanamuH (B12) 10 0.1 0,0010
BuotuH 7,5 0,1 0,00075

12
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lMpunoxeHue b
(pexoMeHayemoe)
lMpuroroBneHne UCKyCCTBEHHOro ocaaka

CocTaB ocagka
CocTaB UCKYCCTBEHHOMO ocafika AoMmKeH ObiTb CnefyoWwmuMm.

Xapacrepucrc
Topd Topd carHym, pH makcumansHo 6nusko k 5,5—6,0; 6e3 BUAUMBIX pacTu- 4—5
TeNbHbIX OCTaTKOB, MEMNKO U3MeNBYeHHbIN (pa3Mep Yactuy He 6Gonee 1 MM) n
BbICYLLEHHLIA Ha BO3ayxe
KBapueBbii Necok Pa3mep vactuy: 6onee 50 % yvactuy, ormKHO 6biTb B gnanasoHe 50—200 Mkm 75—76
KaonuHoBas rmuHa CopepxaHue kaonuHuTa He MeHee 30 % 20
OpraHuvecknin yrepog | oBeaeHHbIn foGaneHneM Topda 1 necka 2+05
Kap6oHaT kanbuus CaCOj3, n3MenbYeHHbIR, XMMUYECKU YUCTLINA 0,05—0,1
Boaa MposogumocTb He MeHee 10 MkC/cMm 30—50
NpurorosneHue

Topd BbICYLLMBAIOT Ha BO3AYXe U U3MENEYAIOT JO MENKoro nopolwka. [oToBAT cycneHauto HeobXogUMoro Konuye-
CTBa TOPPAHOro NOPOLLKa B A€UOHUINPOBAHHON BOAE C UCTIONb30BaHWEM BbICOKOI((PEKTUBHOIO YCTPOUCTBA ANSA roMore-
HU3auus. pH aaHHoi cycneHann fosogaT CaCO5 Ao (5,5 £ 0,5). CycneHsnio KOHAULMOHUPYIOT B TeHeHUe He MeHee 2 CyT
rpy OCTOPOXHOM MNepeMelunBaHuu npu Temnepatype (20 + 2) °C ana ctabunusaummn pH 1 ycraHoBneHus ctabunbHOro
MUKpOBHOro KOMMOHeHTa. BHOBbE M3MepskoT pH, 1 ero 3HayeHne AOMKHO cocTaBnaThb (6,0 + 0,5). 3ateM TopgsiHyio cy-
CMEeH3No NepemMeLLnBatoT € ApYruMi COCTaBMNSAOWLMMMN KOMMNOHEHTaMMN (NECKOM U KaONWHOBOM ITIMHOI) M €UMOHN3NPOBaH-
HOA BOL0/ ANA NONyYeHns oAHOPOAHOro 0cafka ¢ copepxaHneM Boabl B auanasoHe 30 %—50 % cyxoit Macchl ocagka.
BHoBb onpeaenstoT pH koHeuHo cMecu 1 Npu HeoBxogumocTu gosoasaT CaCOz fo 6,5—7,5. OTbupatot npobebl ocagka
AN onpefeneHns cyxol mMacchl U cofepXaHUs opraHudeckoro yrnepoga. 3artem nepea UCNoNb3oBaHUEM B UCMbITAHUK
TOKCMHMHOCTU AN1A XUPOHOMUA PEKOMEHAYIOT KOHAWULMOHUPOBATL UCKYCCTBEHHBIA OCafoK B TedeHUe 7 CyT B YCIOBUSIX,
aHasorM4HbIX NocnegyoweMy UCbITaHuIo,

XpaHeHue

Cyxue KOMMNOHEHTLI A4S MPUrOTOBIIEHNS UCKYCCTBEHHOrO 0Caka XpaHST B CYXOM W NPOxSiagHOM MecTe Mpu KOM-
HaTHO TemnepaType. VICKycCTBeHHbIN (BNaXHblil) ocaflok He criedyeT XpaHUTb A0 €ro MCMNOoNb30BaHWA B UCMbITAHUW.
OcafoK UCNOmMb3YHT HEMOCPEACTBEHHO NOCNe 7 CYT KOHAWLMOHUPOBAHMWS, N0 OKOHYaHUW €ro NoAroTOBKM.

13
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Mpunoxexnue B
(pekomMeHayemoe)

XuMuueckue xapakTe pucTuKu npuemMsnemMoin Boabl, npeaHasHaveHHON Ana pasBe AeHUsA

Ta6bnuya BA
Belectso KoHueHTpaums
BelyectBo B BUAE YacTuy MeHee 20 mr/n
ObLee cogepxaHue opraHudeckoro yrneposa MeHee 2 Mr/n
HeunoHUsnpoBaHHLIN aMMUak MeHee 1 MKr/n
ecTkocTb B BUuge CaCO4 MeHee 400 mr/n*
OcTaTouHbIR Xrop MeHee 10 MKr/n
Obwee cogepraHue dhochopopraHNyeckmx NecTMLMA OB MeHee 50 Hr/n
ObLuee cofepxaHue XNopopraHuYeckmx NecTULmMLoB MeHee 50 Hr/n
MOC NONMXIIOPUPOBaHHbLIX BrudeHnnos
OBLwuit opraHnyeckunii xnop MeHee 25 Hr/n
* HeofxoanMMO OTMETUTL, YTO ecnu NpeanonaraeTcs Hanuyve B3auMoAeiCcTBUS MEXAY MOHAMM XKECTKOCTU W Uc-
NbITYyeMbIM BELLECTBOM, TO UCMONb3YIoT Bogy ¢ 6onee HWU3KOM KeCTKOCTLIO (B TaKoi CUTyaLun He UCNOoNb3yLoT cpeay
Elendt M4).

14
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Mpunoxexne I
(pekomeHpyemoe)
PykoBOACTBO /19 MOHUTOPWHIA BblNYNAAEMOCTN TIMYNHOK XUPOHOMMU S,

NToBywW KN ANA BbINYNJI€HNUA NMOMeLW,alT B UCNbITyeMble COCYAbl. DTU NOBYWKN HEOOXOAUMbI HauyuHasa ¢ 20 cyT
00 KOHUa ucnbiTaHuA. Npumep NOBYLKN nNpusefeH Ha pucyHke .1

A — HelinoHoBas ceTka; b — nepeBepHyTble MIAcTMKOBbIe Yallku; B — 6e31onacTHON cTakaH Ana BO3felcTBUS;
' — cuToBble OTBEpCTUA AN o6MeHa BofApl; [, — Boga; E— ocagok

PucyHok 1l — J10BYLWKN ANS BbIAYNEHUA TMYNHOK XUPOHOMU A

15
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MpunoxeHue OA
(cnpaBouHoe)

ConocTaBrieHne CTPYKTYpbl HACTOsILEro cTaHaapTa
CO CTPYKTYPOi NPUMEHEHHOTO B HEM MEXAYHAPOAHOIro AOKYMeHTa

Tabnuya JAA1

CTpyKTypa HacToslLLero cTaHaapTa CprKTgJSCMS *Tgi?mp;”;fg?zggzwema
Pasgentl MoAapasaensl, MyHKTbI MNepeyncnenmns Paspenbl MNepeuncneHuns

BBeaeHue 1,2,3,4,56 —
1 — — 1 —
21 — Mpunoxexue 1 —
22 — Mpunoxexue 1 —
2 2.3 — Mpunoxexue 1 —
2.4 — MpunoxeHne 1 —
3 — — 7 —
4 — — 8 —
5 — — 9 —
6 — — 10 —
71 — 11 —
7.2 — 12 —
7.3 — — —
a a
6 b
B c

7 7.31 13
r d
a e
e f
7.3.2 — 14 —
7.4 — 15 —
7.5 — 16 —
— — 17 —
8.1 — — —
8.1.1 — 18 —

8

8.1.2 — 19 —
8.2 — 20 —
8.3 — 21 —
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lMpodomxeHue mabnuubi JA. 1

CTpyKTypa HacTosLero cTaHaapTa CprKTyopé CML')E,)K'IBeysFtial\llo :_ ‘qu 1ogr:02,382ymeHTa
Paszgenbl Moapasaernsl, NyHKTbI MepeuuncneHuns Paszgensbl MepeuncneHuns

9.1 — — —

9.1.1 — — —

9.1.1.1 — 22 —

9112 — 23 —

912 — — —

9.1.21 — 24 —

9122 — 25 —

9123 — 26 —

9.1.3 — — —

9.1.3.1 — 27 —

9132 — 28 —

9.1.4 — 29 —

9.15 — 30 —

9.16 — 31 —

9 917 — — —
9.1.7.1 — 32 —

91.72 — 33 —

9.1.8 — 34 —

9.2 — — —

9.21 — — —

9.2.11 — 35 —

9212 — 36 —

922 — 37 —

9.3 — — —

9.3.1 — — —

9.3.1.1 — 38 —

9.312 — 39 —

9.31.3 — 40 —

9.32 — 41 —

10.1 — — —

10.1.1 — 42 —

10 10.1.2 — 43 —
10.1.3 — 44 —

10.1.4 — 45 —

17
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OkoHYyaHue mabnuupsi [JA.1

CTpyKTypa HacToslLLero cTaHgapTa

CTpyKTypa MeXayHapoAHOro AoKyMeHTa
OECD, Test No. 219:2004

Pazgensl Moapasaensl, MyHKTbI MNepeyncnenuna Pasgenbl MNepeuncnenuns
10.1.5 —_ — —
10.1.61 — 46 —
10.1.5.2 — 47 —
10.1.5.3 — 48 —
10 10.1.54 — 49 —
10.1.6 — — —
10.1.6.1 — 50 —
10.1.6.2 — 51 —
10.2 — 52 —

MpunoxeHne A

MpunoxeHue 2

Mpunoxexne b

[MpunoxeHue 3

[Mpunoxexve B

[MpunoxeHue 4

Mpunoxexue I

[MpunoxeHue 5

Bubnuorpadus

INutepatypa
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